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Abstract

The Arisaié series comprises a very fossiliferous,
fairly continuous ssquence of strata of early Llandovery
to Gedinnlan age. The brachlopod specles of the Arisaig
series are described, ldentified generically, and com-
ﬁared with related specles. Forty-five generas and eighty-
two specles are recognized. Seven new specles, three new
genera, and three new subgenera are proposed.

A phylogeny 1s proposed for each of the following
groups: the Rhipldomelllidas, plagiorhynchida, leptostroph=-
lds, douvillinids, and the Pholidostrophlinase.

Idlorthis 1s considered to be related to a proposed

new genus of Silurian platyorthids. Shaleria(Telseo-

ghaleria) Williams is considered to be a pholidostrophld
and 1s rejected as & subgenus of Shaleria Caster. Mclearn-
ites Caster is oconsidered to be closely related to Meso-

douvilliina Williams and not closely related to Shaleria.

Pholidostrophia(Mesopholidostrophia) Willliams and Lisso-
strophla({Mesolissostrophia) Willlams are considered to
be identical. Protochonetes Muir-Wood and Strophochon-
etes Mulr-Wood are considered to be closely related, if
not congeneric. Spirifer(Quadrifarius) Fuchs is redef-
ined as a subgenus of Delthyris Dalman.

The 1owest formation in the Arisalg series, the
Beechhlll Cove Formation is considered to be of early
Llandovery age, as 1is the Glencoe Brook Formation in

Pictou Co., N.3. The three members of the Ross Brook
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which overlies 1t are middle Llandovery (or high early
Llandovery), late Llandovery(03-05), and late Llandovery
(05) or low Wenlock in age respectively. The overlying
French Rlver Formation is considered to be late Llandov-
ery(cs) or low Wenlock 1ln age. The lower two members of
the overlylng MéAdam Formation are considered to be Wen-
loek or Ludlow in age, the upper two, Ludlow in age. The
overlying Moydart Formatlion is consldered to bé Ludlow
In age, and the highest formation in the series, the
Stonehouse Formation, 1s considered to be Gedinnian

and possibly, in part, Skala in age.

Many brachlopod groups'which are common and wide-
spread 1in beds of equlvalent age elsewhere in the world
are absent or virtually absent in the Arisalg series; the
genera which are present are not endemic-most of them are
common and widespread in beds of equlvalent age elsewhsre.
This very possibly resulted from the presence of a barrier
which prevented the larvae of somse, but not all, groups
from entering the area of Arisalg rocks; but the possibil-~
1ty that it resulted from certain factors in the deposition-
al environment being unfavorable to the missing groups
cannot be ruled out.

Photographic matsrials on pp. 319-429 are sssential
and will not reproduce clearly on Xerox copies. Photo-

graphlc coples should be ordered.
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Introduction and Statement of FPurpose

The Arisaig Series comprilses a very fossiliferous,
fairly continuous marine sequence of limy mudstones,
siltstones and fine grained sandstones spanning earllest
Silurian (lower Llandovery to esrliest Devonian (Gedinnian)
age. Brachiopods are, by far, the most abundant fossils
in the Arisalg Seriles.

Hall (1860), Dawson (1880, 1881) and Ami (189L)
described a few of the brachiopod species of the Arisailg
series, but the only publlished descriliptlon of the brachlo-
pod fauna &s & whole is that made about 4O years ago by
McLearn (1918, 1924). McLearn's work on the brachiopods
was pioneering in that he pointed out the occurrence in
the Arisasig serles of & number of Sllurian forms. However,
his descriptions and illustrations are confined meinly to
the external morphology of the shells studled, owlng to
his leck of sccess to modern techniques of fossil prepsasra-
tion, and most of his generic assignments are now out of
date,

A collection.consisting of about ten tons of fossil-
iferous blocks from the Arisaig series was made by Dr,
Boucot, now of C.I.T., and others during the summers of
1956-61. In 1961, the author and Dr. Boucot, his advisor,
both became convinced that a monographic study of the
brachiopods in the Arisalg series, based on this collect-

ion, would contribute significantly to our knowledge of
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brachiopod evolutlion and the sequence of brachiopod faunas,

It appeared to be a particularly good idea to under=
take such & study at that time as 8 number of recent ad-
vances had been made in the mapping of the Arisaig series,
Preliminary detalled maps of the Arissig series in Anti-
gonish Co. were made by Boucot, Griffin, Hickox, McKerrow,
Ziegler and students at the M.I.T. Geology Summer Field
Camp at Crystal Cliffs in the summers of 1958«61, Maehl
(1961) mapped the Arisaig series and correlative strata in
Pletou Co.

The present investigation was begun in the Surmer of
1961, as a study of the brachiopods in the above mentioned
collection. Dr. McKerrow of Oxford Unlversity has subse-
quently done additionsl mapping in the Arisaig sarea and
provided additional collections. Dr. D. G. Kelly of the
Geologlical Survey of Canade, who is engeged in mappling in
the Cobequld Mountains, Nova Scotia, very kindly provided
the author with a large collection from the Arlsaig series
in the Cobequlid Mountains. The suthor has also studiled
the collections of brachiopods from the Ariseig series in
the Geological Survey of Canada and in the Peabody Museum
of Yale University.

The present investigation is & systematlic study of
the brachiopod specles of the Arisaig series, Its purpose
is to identify and to determine the phylogenetic relation-

ships of these species, and to correlate the units of the
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Arisaig Serles on the basls of the known stratigraphie

. distribution of the groups to which these species velonge.
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Location of OQutcrop Areas of the Arisalg Series

The areas of outcrop of the Arisaig Series (and
correlative strata in S. E. Pictou Co.) are shown in
figure 1.

Previous Work

A large number of geologists have investigated the
rocks of the Arisaig series in Antigonish Co. and Pictou
Co. during the past 130 years (see McLearn, 1924, pp. 3-7,
and Maehl, 1961, pp. 12-13).

Hall (1860) described 9 species of brachiopods from

the Arisaig district: Discins subplane, Crenia acadiensis,

Chonetes tenuistriatus (=Protochonetes tenulstriatus'),

Chonetes novascotlcus (=Protochonetes novascoticus'),

Rhynchonella saffordil (=Sphaerirhynchia saffordi'), Spiri-

fer rugaecosta (=Spirifer (Quadrifarius) rugaecosts'),

Spirifer subsulcatus (=Spirifer (Quadrifarius) rugaecosta'),

Trematospira acadise (=Rhynchospirina acadige'), and Rhyn-

chospira sinuata (=Rhynchospirina sinuata'). Dawson (1880,

1881) described two species: Stricklandia billingsi
(=Meristina billingsi') and Brachyprion gilpini (=Shaleria

gilpeni®*). Ami (189)) described Discina novascotica.

McLearn {1918, 192l;) described 48 species of brachiopods
inladdition to those listed above. These are listed in
table 1 and the classification of these gpecies used in

this report 1is also glven.

' names in parentheses are those used in this report.
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Table I (continued).
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Stratigraphy

The Arlsaig series was defined by Williams (1910).
Williams (1910) and McLearn (1924) recognized five form-
ations in the series. They are, in ascending order, the
Beechhill Cove Formation, the Ross Brook Formastion, the
McAdam Formation, the Moydart Formation, and the Stonehouse
Formation. Maehl (1961, pp. 34=-35, 51-54) added another
unit to the series -« the French River Formation-which
occurs stratlgraphically between the Ross Brook Formation
and the McAdam Formation in Pictou Co. Maehl (1961, p.35)
states that the French River Formation is not definitely
known in the Arisaig area although it is believed to occur

there as McLearn found Eosplrifer stonehousensls (McLearn,

192l4) - a characteristic fossil of the French River Form-
ation - in a boulder in the area, The French River Form-
atlon has subsequently been recognized in the Arisaig areca
on Doctor's Brook, Ross Brook and on a small brook 150 feet
west of Smith Brook (see section on fossil localities),
Maehl (1961,'p. 43) pointed out that the Ross Brook
Formatlon could be subdivided lithologically into three
members which he referred to as the lower, middle and upper
members. These members are recognized in this report,
Boucot (personal communication) states that the McAdam
Formation can be subdivided lithologlecally into four members.
Member 1 consists of quartzites and an iron ore bed and is

exposed on Arisaig Brook in the Arisaig area. Member 2
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consists of grey calcareous mudstones and is exposed along
the Arisalg coast from the mouth of 3mith Brook to a point
about 100 feet east of the mouth of McAdam Brook., Member
3 consists of a basal portion of black mudstones overlsin
by dark grey to black mudstones with septarian nodules.
It—rests with a knife edge contact on member 2 and is ex-
posed along the Arisaig coast from about 100 feet east of
the mouth of McAdam Brook to a point about 1000 feet west
of McAdam Brook. Member lj conaists of green siltstone
without septarian nodules and is exposed on the Arisalg
coast from & point about 1000 feet west of McAdam Brook to
a point about 1250 feet west of McAdam Brook, These members
can also be recognized in the McAdam of Pictou Co. Maehl
mapped the lower two members as the '"lower member" of the
McAdam Formation and the upper two members as the "upper
member"” of the McAdam Formation. The four members deflined
by Boucot are recognized in this report.

Maehl (1961, p. 35) divided the Moydart Formation into
two members: a lower member (corresponding to Zone a of
McLearn (1924, p.'12) of greenish-grey fossiliferous marine
mudstones, siltstones and limestones and an upper member,
the "red stratum", (corresponding to Zone b, the "red band",
of McLearn (1924, p. 13) that contains fish fragments,

The stratigraphlc sequence of the Arisaig series in
Antigonish Co., in N, E., Pictou Co. and in the Cobequid

Mountains is shown in table 2. The Arisalg series consists
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of 3000 to 4000 feet of conformable, merine calcareous
| mudstones, calcafeous shales, argillaceous and calcareous
slltstones and shales, limestones and some quartzites., It
overlies the Browns Mountein Group disconformably and is
overlaln conformably by the Knoydart Formation.

The Beechhlll Cove Formation conslists of sandstones,
siltstones and mudstones. It 1s about 150 to 200 feet
thieck in the Arisaig area (Twenhofel, 1909, p. 149 and
Williams, 191, p. 63) and varies from a minimum of 50 feet
to a maximum of 240 feet in N. E. Pictou Co. (Maehl, 1961,
p. 38).

The Ross Brook Formation consists of mudstones and
shales with interbedded siltstones and sandstones in the
upper member, Twenhofel (1909, p. 148) reports a minimum
thickness of 833 feet for the Ross Brook Formation in the
Arisaig area, Maehl (1961, ps 43) reports a nearly com-
plete section totalilng 1200 feet in Pictou Co. Maehl
(1961, p. 43) reports a thickness of about 100 feet for
the lower member of the Ross Brook Formaetion at Beechhill
Cove, & minimum thickness of about 300 feet for the middle
member in Plectou Co. end at Arisaig, and a thickness of
about 750 feet for the upper member in Pictou Co.

The French River Formation consists of sandstones and
mudstones and have a minimum thickness of 175 feet.

The McAdem Formation consists of mudstones and sand=

stones, Williams (1914, p. 67) reports & minimum thickness
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of 1100 feet for the formation at Arisaig. Maehl reports
a minimum thickness of 660 feet for the formation in Plctou
Cos. (Maehl, 1962, p. 55).

The Moydart Formation consists of mudstones and silt-
stones., Twenhofel (1909, p. 155) reports s thickness of
379 feet for the Moydart Formation, the top 32 feet of
which comprise the "red stratum" (=upper member of Maehl,
1962).

The Stonehouse Formatlon consists of mudstones, silt-
stones and sandstones. Twenhofel (1909, p. 66) reports a
minimum thickness of 1075 feet for the Stonehouse Formation
in the Arisaig area and Maehl (1961, p. 66) reports a
thickness of about 2000 feet for the formation in Pictou
Co.

In 8, E. Plctou Co., Maehl recognized the sequence
shown in table 2. The Glencoe Brook Formation is correlsa-
tive with the Beechhill Cove Formation on the basis of the
fosslils contained in both. The Stonehouse Formetion in 8.
E. Plctou Co, is correlative with the Stonehouse iIn N, E,
Pictou Co. The KérrOWgare Formation is equivalent with the
Ross Brook, French Rlver, McAdam and Moydart Formatlions on

the basis of its stratigraphlc position.
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An unnamed quartzite occurs in fault blocks in
School Brook Cove in the CapelGeorge area. This
quartzite contains Scolithus-like worm tubes and
unidentifiable fish fragments (Orvig, wrltten
communication referred to in Boucot, et. al., 1962).
Two localities in the quartzite have ylelded Hyettid-

ina northumberlandensis, Sphasrirhynchia seffordl and

"Gamarotoechia" sguamifera-all of which indlcate a

Moydart age for the unit.
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Methods of FPreparation

Large blocks of fossilifarous rock were collected in
the field. These were broken into small blocks using a
rock crushing machine snd blocks which contained fossils
were saved.

The specimens from the Beechhill Cove Formation,
Glencoe Brook Formation, Ross Brook Formation, French River
Formation, member 1 of the McAdam Formation, and the Stone~
house Formation were elther preserved as natural casts or
a8 original shell material in a matrix containing an
appreciable amount of insoluble material., The specimens
preserved as original shell material were dissolved in
hydrochloric or sulfamic acid to form casts.

The specimens from the uppér three members of the
McAdam Formation and the Moydart Formation were preserved
as original shell material in 2 very limy matrix. These
specimens could not be dissolved in acid to form casts as
the matrix in which they are imbedded dissolves in acid at
apout the same rate as the shells. A number of specimens
of each specles preserved in these units were prepared
by roasting the shells under a gas flame. Thils treatment
calcines and softens the shells so that the shell material
may be scraped aWway with a fine needle to form a cast,

Rubber impressions were made of several casts of each

of the species studied.
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Brachliopod Fauna of the Arisaig Serles.

Faunal lists for each of the formatlions of the
Arisalg 8Series and for the Glencoe Brook Formation

are given in tables III to VIII.
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Table III

Faunal lists:

Beechhlll Cove PFormation and Glencoe Brook

Formation.

Beechhill Cove Formation
Faunal list:

Dolerorthis sp.
Ptychopleurella ? sp.
Dalmanella sp. A.
Dalmanells gg.
Dalmenella ? primitiva

Mendacells arisaigensis
Isorthis prima n. sp.
Linoporella s

Eoleptostroph 2 beech-
hlillensis

Leptaena sp.

indet. leﬁgaenid

Fardenia 7 sp.
"Camarotoechia’ bimesiornata

Glencoe Brook Formation
Paunal list:

Dolerorthis sp.

Dalmanella sp. B

Fascifera ? gg.
Mendacella grisaigensis

Eoleptostrophlia beech-
hillensis

Fardenia 7 sp.

Megumatrypa glencoensis n. sp.
Cryptothyreila beechhillensis

Table IV

Ross Brook Formation Faunsl list:

Visbyella nansa

Salopina conservatrix

koleptostrophla beechhillensis

Pholidostrophia (Mesopholidostrophia) cf.

E. (_M. Y nitens

- Pentlandina ? sp.

Leptaena sp. cf. L. depressa
rotochonetes tenulstriatus

Plagiorhyncha aff. P.

glassi

Flagiorhyncha plastlca

"Camarotoechia” rossonia

Sphaerirhynchia antigua

Hyattidina sp.

Bocoelia aff. E. hemisphaerica

cl.

k. sulcata
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Table V

Prench River Formation faunal list:

Marklandella maehli n. sp.
Salopins submedias
Leptostrophia sp.

Fardenis sp.

Le t;ena ggi cgi L. depresas
P. cf. P. plastica
Striispirifer stonehousensis
Meristina billingsi

Table VI
McAdam Formation faunal 1list:

Resserella c¢f, R. concavoconvexa
Dalejina sp.

garklandei%é mcademica n. Sp.
Idiorthis matura

Isorthis mcadamensis

Saloplna submedia
Leptostrophia sp.
Amphistrophia funiculata
Amphistrophia striata
Mclearnites sp.

Leptaena sp. cf. L. depressa
Fardenisa sp,

Plectodonta sp.

Protochonetes novascoticus
Plagiorhynchs %E‘ A.
"Camarotoechia” westoni
"Camarotoechia" sp. aff. "C." planorugosa
Sphaerirhynchia sp.
- Rhynchospirina sp. &
Rhynchospirina?sp. B

Atrypa sp, ¢f. A. reticulsris
Howeglella moydartensis
Striispirifer stonehousensis
Meristins billingsi

Hyattidins northumberlandensis
Nucleosplra sp.
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Table VII

Moydart Formation faunal list:

Sglopina submedia

Shaleria gilpeni

Lissostrophia sp.

Protochonetes novascotlicus

Eatonlolides lamellornatus

"Ceamarotoechia" sp. 8ff. "C." planorugosa
"Camarotoechia" squamifersa
"Camarotoechia' moydartensis
Sphaerirhynchia ssffordi
Rhynchosplrina acadlae
Hyattidina northumberlsasndensls
Howellella moydartensis

Table VIII

Stonehouse Formation faunal list:

Isorthis fornicatimcurvata
Schizophoria sp.

. Proschizophoris sp.
Salopina submedia
Salopina stonehousensis
Shaleria gilpeni
Shaleria honeymsani
Mclearnites mertoni
Leptaena sp. aff. L. rhomboidalis
indet. orthotetacid
Protochonetes novascotlcus
Protochonetes stonehousensis
"Camarotoechlia” planorugosa
"Camarotoechia" glomerosa

- Rhynchosplirlina sinuats
Rhynchospirina sp. A.
Atrypa sp. of« A, gedinniana
Protathyris ? sp.
Delthyris (Quadrifarius) rugaecostsa
Podolells ? ape.
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Age and Correlation of the Formations in the Arlsaig Series.

Beechhlll Cove Formation

The Beechhlill Cove Formation is considered by the
author to be early Llandovery in age. It occurs conformably
beneath the lower member of the Ross Brook Formation which
confains a graptolite assemblage that 1s highest lower
Llandovery or lowest middle Llandovery in age (see section
on the age of the Ross Brook Formation which follows). It

contains the brachiopod Eoleptostrophia beechhillensis which

belongs to a group of leptostrophids of the Leptostrophia

mullochensis (Reed, 1917) type. Leptostrophids of this type

are extremely common &nd widespread in beds of early Lland=-
overy age, and may occur in beds of late Llandovery age, but
are not known to occur in beds of Ordoviclen age. It must

be pointed out, however, that late Ordovicilan rafinesquinids,
a group the author considers to be the probable ancestor of
leptostrophids of this type, have not been intensively
studied, The author has studied specimens from the Richmond
Group in the U.S.N.M, and found them to be clearly distinect

from leptostrophids of the L. mullochensis in having a pair

of simple teeth instead of a denticulate hinge. The other
brachlopod elements do not serve to date the unit precisely.
The common and widespread genera Mendacella and Crypto-
thryella are restricted elsewhere in the world to beds of
late Ordoviclan to late Llandovery (C; - Cp) age. Linopor-

ella is not known in beds of Ordoviclan age, although the
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Caradocian genus Laticrura (Cooper, 1956) appears to be

closely related. Linoporella is extremely rare in beds of

Silurian age and possibly is not known in older beds because
of its rarity. Isorthis 1ls not known in beds of Ordovlician
age. The differences between Llandovery Isorthls and upper

Ordoviclan and lower Llandovery Dalmasnella are very subtle,

however, Until a comprehensive review of upper Ordoviclan
dalmenellids is made it cannot be definitely established

" that Isorthlis does not occur in the Ordovicilan,

Lower Llandovery brachiopod faun&s are characterized

by the presence of abundant Eoleptostrophia together with

sbundant Mendacella and Cryptothyrella. The Beechhill Cove

Formation resembles lower Llandovery faunas elsewhere in

this regard.
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Ross Brook Formation

As mentionéd gbove, the lower member of the Ross Brook
Formation is highest lower Llandovery or lowest middle
Llandovery in age. It contains the following graptolite
assemblage (identified by Dr. Berry of the Univ. of Calif.

at Berkeley): Climacograptus scalaris var. normalis,

Climacograptus rectangularis, Monograptus acinacas,

Monograptus lobiferus, and Orthograptus bellulus, which

Berry conslders to be indlcative of the British Silurian

graptolite zone of Monograptus gregarius of Ellis and Wood.

The lower member contains only a few poorly preserved

brachiopods assigned to Pentlandina ?. These do not help to

dete the unit,

No fossils were found in the basal seversl hundred feet
of the middle member of the Ross Brook Formation. The beds
in the upper portions of the member have yielded Eocoelia

aff. hemisphaerica which lack dental plates; these indicate

a late Llandovery (C3 - Cg) age for that portion of the
member, The stratigraphic range of this varlety of Bocoelia
is well documented in many areas of North America and Britsain,
C1 - Cp age Eocoelia have dental lamellae and {g - low Wenlock
Eocoelia are of the E. sulcata type with much finer ribs then
the C3 = C; variety of Eocoelis,

It 1s reasonable to assume that the basal portion of
the middle member of the formation, which is barren of

fossils, represents the interval between middle Llandovery
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time, vhen the lower member was deposited, and late Llandovery
(03 -‘05) time,when the upper portlon of the middle member
was deposited.

The upper member of the Ross Brook Formation is con-
gsidered to be Cg - low Wenlock age on the basis of the
preéence of Eocoelia cf. sulcata. The upper member contalns
a graptolite assemblage (identified by Dr. Berry, personal

communicetion) including Monograptus clintonensis, Monograp-

“tus aff, M. dextrorsus, Monograptus marri, and Monograptus

priodon which indicate a C3 to lowest Wenlock age.

The brachiopods of the Ross Brook Formation other than
Eocoella do not serve to date the formation more precisely
but are conslistent with the above correlations. Salopins

conservatrix is known elsewhere only in the Hemse marl of

Ludlow age in Gotland. Visbyella 1s known elsewhere only
in the lower and upper Visby Marls of upper Llandovery to

low Wenlock age in Gotland. Plagiorhyncha is known in upper

Llandovery to Wenlock age beds in Britain. Eoleptostrophia

is known elsewhere only in beds of lower Llandovery to Co
age and so appears to have survived longer at Arisaig than

in the rest of the world,
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French Rlver Formation

‘ The French River Formation is considered to have san age
which lies somewhere in the late Llandovery (Cg) to late
Wenlock interval on the basis of 1ts stratigraphic position
above the upper member of the Ross Brook Formation and below
the—McAdam Formation which contains lower Ludlow graptolites

a2t the base of member 3. Marklandella 1s known outslide of

Nova Scotis only in beds of lower Llandovery to Wenlock age

in Brazil and Bolivia. Plaglorhyncha 1s known elsewhere in

beds of late Llandovery to Wenlock age 1n Britain. The other

brachiopod elements are extremely long ranging.
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McAdam Formation

Member 3 of the McAdam Formeation containa a graptolite

assemblage at its base which contains Monograptis wvulgaris,

Monograptus varians, and Monograsptis wandalensis which

indicate equivalence to the zone of Monograptus nilssoni of

Britain which is lower Ludlow. It rests with a knife edge
contact on Member 2 suggesting the presence of a disconforme
ity between the two members.

The presence of Amphistrophia in the lower two members

of the McAdam Formation indlcate a Wenlock or Ludlow age
for these members. The other brachiopod species in the
lower two members of the McAdam Formation belong to groups
which are either endemic or long ranging.

Two graptolite specimens were obtalned on Doctor's
Brook in the Arisaig area at locallty Z84. No other fossils
were found at this locality; the few rock specimens obtalned
from the locality somewhat resemble those from localitles in
the lower member of the McAdam Formation on the brook but a
posltive correlation cannot be made on this basis, The
locality occurs a few hundred feet upstreem from beds con-
taining fosslls indicative of the Frence River Formation and
a few hundred feet déwnstream from beds containing fossils
Indicative of the lower member of the McAdam Formation.

(See map 2) It is ressonsble to assume that the beds at
this locality belong to the lower member of the McAdam

Formation but, as the structure on Doctor's Brook is extreme=
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ly complex, this cannot be definitely established. Berry
‘(personal communication) identifies the graptolites found
at the locality as M. cf. M. distans. According to Berry,
monograptids of this sort - ones with hocked thecae and
rather slender rhabdosomes = occur most frequently and 1in
greatest diverslity in the late Llandovery but some do range
into the Wenlock,

The brachiopod species found in the upper two members
- of the McAdam Formation belong to groups which are extremely
long ranging. The upper two members are considered to be
Tudlow in age as Member 3 has lower Ludlow graptolites at
its base and the members lie below the Moydart Formation

which 1s consldered to be Ludlow in age.

Moydart Formation

The lower member of the Moydart Formatlon is considered
to be Ludlow in age because 1t 1s stretigraphically above
the beds with lower Ludlow graptolites in the McAdam Form-

ation and contains Hyattidina which 13 restricted elsewhere

to beds of S8ilurian age.
The upper member of the Moydart Formation contains some
fish remains but these are not useful in determining its age.

(Dinely, 1962).
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St onehouse Formatlon

The Stonshouse Formation i1s considered to be Gedinnilen
and possibly, in part, of Skala age as it contains the
characteriatic Gedinnian and younger elements Isorthis

fornicatimeurvata, Schizophoria sp. and Proschizophoria sp.

and the characteristic Gedinnilan and Skala element D. (Quad-
rifarius) end lies stratigraphically and apparently conform-
ably below the Knoydart Formation from which Dinely (1962)
 has reported upper Downtonian fish about 650 to 700 feet
above the base and Dittonlan fish at a higher horizon. The
presence of questionable Podolella in the uppermost 50 feet
of the Formation in Pictou Co, suggests & Gedinnian age for

that portion of the Formation. I. fornicatimcurvata and

Quadrifarius are abundant throughout the formation; Schizo-

phoria is known only from a few specimens from about the

middle of the formatlonj and Proschizophoria is known only

from the uppermost 50 feet of the formation in Pictou Co,

Copeland (1960) correlated the Stonehouse Formation
with the Beyrichia Timestone of the Baltic region on the
basis of the contained ostracod fauna. The Beyrichlia lime-
stone is considered by Copeland to be possibly Downtonlan in
age on the basls of the ostracods it contains,

Orvig (written communication to Boucot, mentioned in
Boucot, et. al. 1959, p. 1572) reports fish fragments which
"seem to consist of Thelodontid scales (of the Thelodus

parvidens kind) and Acanthodian spines and scales, the latter
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being referable to Nostolepls sp. and "Gomphodus" sp. "from

beds in the Cape George area which probably belong to the
Stonehouse Formation., He states that this fauna seems to

be an upper Ludlovian one.
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Age and Correlation of the Glencoe Brook Formation

The Glencoe Brook Formation contalns Dolerorthis sp.,

Mendacella arisaipgensis, Eoleptostrophia beechhillensis,

and Cryptothyrella beechhillensis - all of which are re-

stricted to the Beechhill Cove Formation in the Ariseilg
series., The Glencoe Brook Formastion is clearly the same

age as the Beechhill Cove Formation.
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Age and Correlation of the Kerrowgare Formation

The Kerrowgare Formatlon conformably overlles the
Glencoe Brook Formation of early Llandovery age and is
overlaln by the Stonehouse Formation of Gedinnian and poss-
ibly Skala age. The upper contact of the Kerrowgare Form-
atién is not exposed, however, the strata of the formation
appear to be conformable with those of the overlying Stone-
house Formation. Fossils were found in the Kerrowgsare Form-
~ation only in four small areas: (1) on the west branch of
Blanchard Brook, (2) on the East branch of Holmes brook,
(3) near the mouth of 3Sam Cameron Brook and (4) on McLellan
Brook about 3/l mile due east of Brookville., (See Maehl,
1960, fig. 1y and Appendix 1 of this report.)

The foasils from near t he mouth of Sam Cameron Brook

include Visbyella nana, Plagiorhyncha sp. aff. P. glassi and

Eocoslia aff. B, hemisphaerica. The flrst two species are

restricted in the Arlsalg serlies to the upper two members of
the Ross Brook Formation and the last specles ls restricted

to the middle member of the Ross Brook Formation. Thus, the
beds in this arealare correlative with the middle member of

the Ross Brook Formation.

" The one locality on the west branch of Blanchard Brook
which ylelded fossils 1s in a iron ore bed which is very
Similar lithologically to the iron ore bed in member 1 of
the McAdam Formatlon at locality C-1 in the Arisasilg area.

The fauna at this locality includes Salopina submedia, Atrypa
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cf. A, retlcularis, Leptaena sp. cf. L. depressa, Mclearnites

gg. "Camarotoechia" sp. aff. C. planorugosa and Meristina

billingsi. These specles all occur also in the iron ore bed

in the Arisaig area. Meristina blllingsi and Mclearnites sp.

are restricted in the Arisalg series to member 1 of the McAdam
Forﬁation. It follows that the beds at this locality are
correlative with member 1 of the McAdam Formation.

Fossil localities in the Kerrowgare Formation on the

“East branch of Holmes Brook have yielded Salopina submedis,

Protochonetes sp., Howellella sp. and an unidentified

rhynchonellid. The presence of Howellella sp. suggests a

correlation with the McAdam or Moydart Formations of the
Arisaig series.

The one fosslil locality in the Kerrowgare Formation on
McLellan Brook has ylelded only a few unidentiflable plant

Iragments,



31

Local Stratigraphic Distribution of Species in the Ross
Brook Formation

Large collectlions were made in the Ross Brook Formation
at several localities in the Arisalg area and at a very
large number of localities in Pictou Co. Eocoelia aff, E,.

hemlsphaerica was found to be restricted to the middle

member of the formation and E. ef. E. sulcata was found to

be restricted to the upper member. Salopina conservatrizx,

Leptaena cf. L. depressa and Hyattidina sp., are all falrly

common 1in the upper member in the Arisaig area and Picton

Co. but are not known to occur in the middle member,
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Local Stratigraphic Distribution of Specles in the McAdam
Formation

Arlisailpg area

The geologlc structure in the vicinity of Doctor's
Brook 18 very complex; the rocks in this area are hadly
fractured and altered and cannot be correlsted 1lithologic-
all& with those in the Arisaig Series to the West. There-
fore, the stratigraphlic distribution of species in the
McAdam Formation in the Arisalg area must be established on
the basis of the section hetween MacGillivray Brook and the
westernmost exposures of the unit about 1000 feet west of
the mouth of McAdam Brook.

Foassils were obtained from member 1 at localities on
MaecGlllivray Brook, Mlll Brook, Ross Brook and Arisaig Brook.
Fossils were obtained from member 2 at four localitles - one
on Smith Brook, one on the first brook west of Smith Brook
and two in the shore section. Fossils were obtained from
member 3 at one locality in the shore section and from
member L4 at one locality in the shore section.

The distribution of speciles at these localities are
shown in tableIx ; Locality £-2 occurs stratigraphically
below the other three localities in member 2 and contains a
different fauna; it is listed separastely from the other three
localities,

The following speocies occur in member 1 but are not

found in the higher members: Resserella cf. R. concavocon-

vexa, Dalejina sp., Mclearnites sp., Fardenia sp., Sphaeri-
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rhynchia sp., Rhynchospirina sp. A. and Meristina billingsi.

The following specles are known in the Arisalg area
only from locality C-2 in the lower part of member 2:

Marklandella mcadamica, Idiorthis matura, and Amphistrophia

funiculata. Isorthis mcadamensis is common in collections

from the Arisaig shore sectlion which are not identified as

to locality, but which contain the above three species.

Leptostrophia sp., Leptaena sp. c¢f. L. depressa and

Atrypas sp. c¢f. A, preticularis occur in member 1 and at

locality C=2 1n the lower part of member 2,but are not known
from the higher horizons of the McAdam Formation.

The localities in the upper part of member 2 and those
in members 3 and l} ylelded a small fauna consisting of

Salopinea submedia, Protochonetes novascoticus, three species

of rhynchonellids and Howellella., All of these except one

of the rhynchonelllds, Plagiorhyncha sp. A., occur also in

member 1 and the lower part of member 2.

It appears, then,that a marked faunal bresk occurs be-
tween the lower part and the upper part of member 2 with a
relatively small nﬁmber of specles persisting in the McAdam
Formation above the lower part of member 2. This conclusion,
however, may have to be somewhat revised if additional fossil
localities are fqund in members 2, 3, and l4; only & relative-~
ly small number of localities are known in these parts of
the McAdam Formation.

Most of the localities on Doctor's Brock have yielded
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specles which are restricted to member 1 in the McAdam Form-
atlon in the rest of the Arisalg area; some of the localities
on the brook have not yielded diagnostic species,and others
have ylelded species indicative of the French River Formation,
Pictou Co.
Fossils were obtained in the McAdam Formation in Pictou
Cos only from members one and two (mapped together by Maehl
(1961) as the "lower member" of the McAdsm). All but two of
~the Plctou Co. localities contain several species which are
found in member 1 in the Arisaig area but not in the higher
members (see tableIX ); these may be correlated with member
1l in the Arisaig area. The remaining two localities (HAF
and DI'23) occur stratigraphically above member 1 localities

and contain Marklandella mcadamics and Idiorthils matura

which are known in the Arisaig area only from the locality
in the lower part of member 2; these may be correlsted with
the lower part of member 2 in the Arisalg area,

Sphaerirhynchia sp. is known in the Arisaig area only

in Member 1; in Pictou Co. it occurs in both member 1 and

member 2, Isorthis mcadamensis and Amphistrophia funiculata

are known 1ln the Arisalg area only from member 2; in Pictou
Co, they occur in both members 1 and 2,

Amphistrophis strlata and Hyasttidina northumberlandensis

are rare ln member 1 in Plectou €o,; they are not known in the

McAdam Formation in the Arisaig area.
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Cobesquid Mountains

Four loczlltles 1n the Cobequild Mountalns ylelded
fossils indicative of member 1 of the McAdam Formation (see
table IX ). Two of these localities ylelded also Btriispir-

ifer stonehousensis which is known in the Arisaig ares and

in Pictou Co. only in the French River Formation., As s
large number of the species at these localities are confined
to member 1 in the Arisalg erea and Pictou Co., it may be

concluded that 8. stonehousensis occurs slightly higher in

the Cobequid Mountalns than in the Arissig area and Pictou
Co. -

Nucleospira sp and Plectodonta sp. are not known in

the Arisalg area and Plctou Co.; they occur at one locality

in member 1 in the Cobequid Mountains.



37

Local Stratigraphiec Distribution of Speclss in the
tonehouge Formation

Melearnites mertonl and Leptaensa sp. c¢f. rhomboid-

alls are known in the Arisalg area only from localities
in the lower parﬁ of the Btonehouse Formation; they are
not known to occur in Plctou Co. Protathyris? sp. is
known only from localitle E-2 and E~4 and 1s extremely
rare at both. ZProschizophoria sp. and Podolella? sp.
are known only from two localities in the uppermost 50' of
the formation in Pictou Co. Schisophoria sp. Iis known
only from localities E-4 and E-5 and is rare at both.
The other specles present in the Arisalg area and Pletou
Co. are extremsly long ranging in the formation.

It is not possible to zone the Stonehouse Formatlon
using the avallable locality data for the brachiopods.

Copeland (1960, p. 95) states that "the exact
stratigraphic distribution of ostracods throughout the
Stonehouse Formatlon 18 not known. Thls wlll constl-

tute a separate study to be published at a later date."”
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Restrictive nature of the Brachiopod Fauna of the Arisaig
Series

Many brachlopod groups which are common and widespread
in beds of equivalent age elséwhere in the world are absent
or virtually absent in the Arisesig series. The brachiopod
genera which are present are not endemic to the Arisaig
serlies; most of them are very wldespread and common in beds
of equivalent age elsewhere. <for the purposes of this re-
port, I am defining this occurrence of & limited number of
groups in an area as & restrictive fauna. The restrictive
nature of the Ariseig brachiopod fasuna very possibly re-
sulted from the presence of a barrier which prevented the
larvee of some but not all groups from entering the area of
Arisaig rocks. The possibility that 1t resulted from cer-
tain factors in the depositional environment being unfavor-
able tothe miésing groups cannot, however, be completely
ruled out.

The brachiopod faunas of the Beechhill Cove and Glencoe
Brook Formations are very similar in the diversity of groups
present to early Llandovery faunas elsewhere in the world,
although the absence of stricklandids is worth noting.
However, the faunas of the rest of the Arisaig series are
vefy restrictive, These are listed on table X, Rhipidomel-

linids, strophonelllds, Protomegastrophia, coelospirids,

cyrtiinids, and members of the Pentameroidea are extremely
widespread and spunuant in mapine shelly beds of late

Llandovery to Ludlow age elsewhere int he world and thelr
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Table X

Brachiopod groups lacklng or virtually lacking
in the Arisaig series in beds younger than
Beschhlill Cove:

Orthlds

Rhipidomellinids (absent except for a few
specimens of Dalejlina in Member 1 of
the McAdam Formation

Strophonelllds

Protomegastrophids

Leptellids

Plectodontids (occur only at one locality
in the Cobequid Mountains)

Triplesiolds

Pentlandinids (one specimen known from the
lower member of the Ross Brook
Formation)

Trimerellids

Coelosplrids

Flectatrypids

‘Septatrypinids

Lissatrypinids

Dayids

Cyrtiinids

Pentamerolds
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absence or virtual absence in £he Ariaalg series is very
puzzling. The other groups listed are also widespread and
abundant. in such beds elsewhere although they are somewhat
less ublgquitous; their absence is also very puzzling. It
18 also notable that members of the suborder Spiriferoidea
are ocompletely lacking in the upper two members of the Ross
Brook Formation and, yet, are common in beds of upper
Llandovery (03-65) age elsewhere in the world. Corals
are lacking in the Arisalg series in beds younger than
Beeohhill Cove. |

A plausible explaenation of the restrictive nature of
the Arlsalg fauna 1s that there was some sort of barriler
between (1) the belt of Arisailg rocks extending from Cape
George west to the western half of the Cobequid Mountains
and (2) Maine, Quebec, and New Brunswlck to the North and
West. For example, there may have been a bslt of Jeeper
wvater between these two areas In which adult brachiopods
could not live. Larvae of sesslle invertebrates are known
to vary widely in the range of temperatures they can. toler-
ate and the length of time they remain in the plankton
before becoming attached to a substrate. Those specles
having larval stages which could remain alive during trans-
port across such & barrler could enter the area of the
Arlisalg rocks. Those having larval stages which could not
remain alive during transport aeross such & barrier, either

because they could not tolerate the conditions in the barrier
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or because they could remain in the plankton for only a
'relatively short time before becoming attached to a sub-
strate, could not enter the area. An oceanlc current such
as the Gulf Stream could similarly serve as a barrier to
larval stages.
| If such a barrier existed, it must have persisted

throughout upper Llandovery to Gedinnlan time.

A few unusual endemic elements do occur in the Arisalg

fauna - Visbyella nana, Idiorthis matura, Isorthls mcadam-

ensis, and Batonloldes lamellornatus. However, thls is not

pecullar, as other aress have a similar percentage of endemic
specles, The presence of only & small number of endemic
gspecles indicates that such a barrier, if 1t existed, per-
mitted certain groups to freely enter the area,while others
were excluded.

A second explanatlon of the restrictive nature of the
fauna is that the species of the missing groups were unable
to survive in the depositional environment of the Arisaig
series, or, at least, were unable to persist®®a population
for very long in fhe area without dying out, Elton (1960,
P. 149) points out that the spread of any species from one
area to another involves (1) the migration of individuals
of the species into the new area, (2) the establishment of
these indlividuals, 1.e., thelr survival in the area and (3)
the establishment of the species, i.e., the successful

Interbreeding of these migrants to produce fertile offspring
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and to establish a permanent population of the species in

A the area. It 1s possible that the speciles of the mlssing
groups were &ble to migrate into the area of Arisaig rocks
but the migrants were either unable to survive in the ares,
or unable to establish themselves as permanent populstions
of‘species in the ares because of some factor or factors in
the depositionsal environment.

McLearn (1918, p. 131-33) noted that the brachiopoda
are poorly reprgsanted in the Arisaig series in terms of
the variety of groups present and concluded that t his was
due to the "prevailing muddy bottoms" of the Arisaig area
during the deposition of the Arisaig series, This explan-
ation 1s unteneble &8 sequences of marine strata of the
seme age and with very similar lithologies occur in Quebec

and New Brunswilck,and these by no means contain a similarly
restricted brachiopod fauna,

It could be argued that depth of water was one controle
ling factor. However, the Arlseilg serles contains one 30
foot red bed with fish fragments - the upper member of the
Moydart - and is éonformably overlain by the Knoydart Form-
atlon which contains fish remains; both of these are
generally regarded as estuarine or non-merine., This, to=-
gether with the presence of lingulolds at several horizons,
and certaln sedlmentary features of the Arisalg series (see
Maehl, 1961, pp. 102=3)}, suggest a shallow water origin for
the Arisalg series. Hence, it appears unlikely that depth
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of water was a major controlling factor,

Temperature probably was not a controlling factor as
the faunss in nearby Quebec and New Brunswick were presum-
ably subjected to similar ranges of temperature and, yet,
are not restricti§e.

| Salinity may possibly have been & controlling factor.
As mentioned above, the red bsnd of the Moydart Formation
and the conformably overlying Knoydsrt Formation are gener=
ally regarded as estuarine or non-marine, Thelr presence
suggests the possibility thet the Arisalg serles may have
been,at least in part, of near shore origin., It 1s possible
that the waters inhablted by the Arlsaig fauns were diluted
by freah water from rivers from 8 nearby land mass.

Other possible controlling factors which occur to the
author are amount and type of food svallable and the avail-
abllity of plants such as seaweed to which the brachiopods
could attach themselves,

The possibility that the restrictive nature of the
brachlopod fauna of the Arissig series resulted from certain
peculiar ec010gic.factors of the depositional environment
cannot be completely ruled out. However, 1t seems somewhat
more reasonable to conclude that the fauna was restrictive
owlng to the presence of a barrier to the larvase of the

missing groups.
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SYSTEMATIC PALEONTOLOGY

Phylum BRACHIOPODA
Class ARTICULATA
Superfamily ORTHACEA Walcott and Schuchert, 1908
Family Orthidae Woodward, 1852

Genus Dolerorthis Schuchert and Cooper, 1931
(emended Williams) 1962

Type specles.--Orthis interplicata Foerste 1909, Bull. Sci.
Lab. Denison Univ., vol. 1L, p. 76, pl. 3, fig. Lh.

Discussion.-~Schuchert and Cooper (1932, pp. 88-89)

defined Dolerorthis to include only orthids in which the

adult specimens are convexo-concave. Williams (1962, p.
113) emended the genus to include orthids which are similar
to the type except that the adult specimens are biconvex,
Ag presently defined, the genus includes & great variety of
specles of Caradocian to Gedinnian age which are biconvex
to convexo-concaﬁe, have an open delthyrium and notothyrium,
short dental lamellae, trlangular pedlcle muscle fleld with
& rounded anterior margin, flat triangular notothyrial
cavity, simple cardinal process and tabular brachlophores,
and which lack accessory ridges lateral to the cardinsal
process. These specles differ considerably in their orna-
ment and external form and could, undoubtedly, be subdivided
profitably into a number of genersa, However, this would
necessitate a careful review of all of the specles of

Dolerorthis and is outside the scope of this report.

Most of the orthid specimens in the Beechhill Cove
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Formation and the Glencoe Brook Formation collections are

generically simillar to Orthis interplicata (Foerste, 1909)

1n ornament &nd in their brachial interior (see Schuchert
and Cooper 1932, plate 5, fig. 18 and Foerste 1909, plste
3,‘fig. Ll for illustrations of 0. interplicatal). No

1llustrations of the pedicle interior of 0. interplicata

are avallable, Owlng to lack of specimens of 0. inter-
plicata for comparisons and the poor state of preservation
of most of the Arisalg specimens, the Arisalg specimens
cannot be identified specifically.

Dolororthis sp.

Descriptione.

Exterior.-~The valves are blconvex with the pedicle
valve more convex than the brachisl valve. The outline is
subelliptical and 3/5 to L/5 as wide as long. The hinge
line 1s straight and slightly shorter than the greatest
Wwidth which occurs slightly anterior to the hinge line.,
The pedicle interarea is flat, high apsacline and 1/4 to
1/5 as high as long; the brachial interares is flat, high
anacline, and about 1/6 as high as long., The delthyrium
and notothyrium are triangular in outline and open. The
cardinal angles'are rounded, The anterior commissure is
rectimarginate. The valves are marked by coarse costae

which are rectangular in cross sectlion and separated by
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interplications of the same width as the costae, The
costee increase In size distal to the apex and occasionally
increase by bifurcation or by insertion. One specimen has
fine strise on the costae., A faint sulcus may be present
on.the brachial valvea

Interior pedicle valve.-=-The teeth are stout and sup=-

ported by short, erect dental plates. The muscle fileld is
triangulsr in outline with a rounded anterior margin, is
confined to the delthyrial cavity, and extends anteriorly
1/3 to 1/ the length of the valve. The diductors are
broad and flabellate and enclose very narrow elongate oval
adductors. The muscle field is bounded anteriorly by
curved ridges. The dlductor scars may be marked by curved
ridges which define the position of the anterior margin of
the muscle field at various growth stages. The interior
of the valve is marked by coarse ridges which correspond
to the external ornament. These may be conflned to the
periphery or may extend posteriorly as far as the muscle
field,

Interior brachlal valve,--The notothyrial platform is

flat, triangular in outline and extends antero-dorsslly
from the apex of the notothyrium to the anterior margin of
the notothyrial cevity and then drops abruptly to the level
of the floor of the valve. The lateral margins of the
notothyrial cavity intersect at the apex at about a right

angle. The brachiophores are tabular. The medisl surfaces
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of the brachliophores lie in the planes defined by the
| lateral marginé of the notothyrial platform., 'Ihe ventral
margins of the brachiophores are straight and lie along
the lines defined by the lateral margins of the notothyrium.,
The sockets are triangular in outline with their apices
directed medially. They are rounded at their base,
diverge antero-laterally at a high angle to the median
line, and are elevated above the level of the floor of the
valve. A broad rounded median rldge extends l/h to 1/2
the length of the valve. The muscle field is usually
obscure., When lmpressed, the muscle fleld consists of two
peirs of oval adductors of about the same size. The
Interlor of the valve 18 marked by coarse ridges which
correspond to the external ornament. These may be con-
fined to the periphery or may exiend posteriorly as far
a8 the musecle field.

Occurrence.-~Dolerorthis gp. occurs in the Beechhill

Cove Formatlon of early Llandovery age at localities A-l
and AZl in the Arisaig area. It occurs at locality FT5
in the Glencoe Brook Formatlon of early Llandovery age in

Pictou Co.
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Subfamily Glyptorthiinae Schuchert and Cooper, 1931

Genus Ptychopleurella Schuchert and Cooper, 1931

Type species.=--Orthls bouchardi Davidson, 18,7, London Geol,
Jour. p. 6, pl, 13, figs. 5=8,

Ptychopleurella ? sp.

Plate I, figs. 6-7.

External and internal impressions of one brachial
valve and one pedicle valve of an orthid with s rugose
external surface were found in the Beechhill Cove Formation.
A rugose external surface is characteristic of glyptor-

thiinids of which three genera are known - Glyptorthis

(Foerste, 1914), Eridorthis (Foerste, 191l) and Ptychop-

leurella. The Beechhlll Cove Formation specimens have sa

coarger ornament than Glyptorthis and have & subpyramidal

pedicle valve which differs from the relatively low pedicle

valve of Glyptorthis. Eridorthis is characterized by a

sulcus in the brachial valve which reverts into a fold =
this is lacking in the Beechhill Cove Formation species.
The Beechhill Cove Formation species resembles Ptychop-
leurells in having a subpyramidal pedicle valve, and a
relatively convex brachial valve which bears a sulcus, and
In its cardinalis and muscle fields. However, Cooper (1932,
pP. 92) states that Ptychopleurella is characterized by a
"sulcus bounded by two costellae considerably elevated

above thelr fellows", and the Beechhill Cove Formstion

species does not have costellae of this type.
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Ptychopleurella has not previously been recognized in

beds of early Llandovery age. Ordovician Ftychopleurella

have unbranched ribs; late Llandovery and younger FPtychop-
leurella have branching ribs. The Beechhill Cove species

has branching ribs and, thus, resembles the other Silurian
specles, rather than the Ordovician species in this regard,

Description.,

Exterior.-~The pedicle valve is subpyramidal, the
brachial vealve 1s fairly strongly convex and bears a median
sulcus. The vslves are semielliptical in outline, widest
at the straight hinge line and about 2/3 as wide as long.
The anterior commissure is crenulate and sulcate, The
pedicle Interarsa is flat, high apsacline and about l/h as
high as long; the notothyrium is triangular and open. The
interarea is not preserved on the one brachial valve
atudied., The valves are marked by coarse angular costae
which incresse by both bifurcation and insertion and by
regularly spaced lamellose growth lines,

Interior pedicle valve.--The teeth are supported by

short dlvergent dental plates which bound the muscle field
laterally. The muscle field is cordate, about as wide as
long, and extends anteriorly 2/5 the valve length. The
external surface is marked by the impress of the externsal
ornament anterior and lateral to the muscle fileld,

Interior brachisl valve,--The brachiophores are short

and form the margins of the notothyrial cavity. & flat
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notothyrial platform extends between the brachiophores and
| bears the small elongate simple cardinal process. A low
myophragm extends anterliorly from the notothyrial platform
to sbout 1/3 the valve length and divides the faintly im-
pressed oval adductors., The perlphery of the valve 1s
marked by crenulations corresponding to the costae,

Occurrence.--Known only from locality A-l in the

Beechhill Cove Formation of early Llandovery =ge in the

Arisalg area,.
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Superfamily Dalmenellacea Schuchert and Cooper, 1931
Family Dalmanellidae Schuchert, 1929

Genus Dalmanella Hall and Clarke, 1892

Type specles.--Orthis testudinaria (Dalmen, 1828), p. 148,
pl. II, figs. ja=-d.

Dalmanella? primitiva (McLearn, 1924)

Plate I, figs. 8-17; Plote II, fies. lo,b.

192L. Dalmanella elegantuls mut. primitiva McLearn, p. 53,
pl. IIT, fig. 7.

Type specimen.--Holotype Peabody Museum #421.

Description.

Exterior.-~-The valves are unequally bilconvex with the
pedicle valve more convex than the brachial, shield shaped
in outline with rounded cardinal angles. The greatest
Wwidth occurs in the posterior half of the valves., The
hinge line straight and about 2/3 as long as the greatest
width., The anterior commissure is crenulate and sulcate.
The thickness is about 1/2 the width. The valves are
marked by rounded costellae which increase by bifurcation
and are separated by rounded interspaces of about the same
width as the costellae,

Exterior pedicle valve.~-The valve is shield shaped in

outllne, strongly convex, somewhai carinate, and varies
from L;/5 as long to as long as wide. The interarea is
apsacline, curved concave outwards and about 1/8 as high

as long; the delthyrium is triangular in outline, open and
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intercepts an angle of sbout 50° at the apex. The beak
extends about 1/10 the length posterior to the hinge.

Exterior brachlal valve.--The valve is shield shaped,

gently convex, from 3/l as long to as long as wide, and
bears & low rounded sulcus, The interarea 1s flat, ana-
cline, and sbout 1/25 as high as long; the notothyrium is
triangular in outline and filled by the cardinal process,

Interior pedicle valve.-~-The teeth are stout, tri-

angular in outline, and supported by short erect dental
plates. The muscle fleld is oval in outline, extends
anteriorly about 1/3 the valve length and is slightly
longer than wide. It is not always impressed, On a few
well preserved specimens it consists of two diductor scars
separated by a broad, flat, parallel sided median tract
which probably was the area of adductor attachment. The
anterlor crenulatlons are rounded, separated by inlerspaces
of about equal width and may bifurcate anteriorly. They
may be confined to the periphery or may extend posteriorly
as far as the muscle field.

Interior brachlisal valve.--The muscle field extends

anteriorly to about midlength,and is about 1/3 as wide as
the grestest width and about ss wide as long. A broad
rounded median ridge which tapers slightly in width
anterlorly divides the muscle field., The muscle field
may be bounded laterally by low curved ridges and is often

divided into a posterior pair of oval adductors and a
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glightly larger anterior pair. The brachiophores are

tabuiar, triangular in lateral profille and diverge anter-
olaterally at their bases. On some specimens they curve
slightly laterally at their upper margins. They are

erect on some specimens and on others they are convergent
onto the median line. Fuleral plates extend from the
brachiophores to the hinge line on most specimens; on some
apecimens socket pads extend from the brachiophores to the
hinge. The sockets are triangular in outline &nd rounded
at thelr bgse. One specimen shows faint ridges in one
socket which may be crenulations. The cardinal process is
simple and consists of a narrow shaft and sn expanded oval
myophore. The anterior crenulations are rounded, separated
by interspaces of about equal width snd may bifurcate
anteriorly. They are deeply impressed along the periphery;
in some cases they extend inwards as faint ridges as far
as the muscle field.

Discussion.--D.? primitiva differs from typical

Dalmanella in having a shield shaped outline, & simple

cardinal process and brachiophores which are erect on
some specimens and convergent onto the medlan ridge in

others. Dalmasnella has a subecircnlar outline, a hilobed

cardinal process, and brachiophores which are convergent

onto the median ridge.

D.? primitiva resembles Resserella (Bancroft, 1928

(emended Cooper, 1956) in outline and in having a strongly
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convex pedicle valve, and may well have been ancestral to

it, It differs from Resserells however, in lacking the

characteristic resserellid ornament in the median part of
the brachial valve, and in lacking crenulated teeth and
sockets (one specimen shows faint traces of what might be

crenulations ). Resserella has much stouter brachiophores

than D,? primitiva and has a bilobed or trilobed cardinal
process which is commonly much broader than that in D.?

primitiva. The brachial muscle field of Resserella differs

in outline from that of D. primitiva.

D.? primitiva resembles Dedzetina (Havlicek, 1950) in
outline but differs from it in having a less strongly im-
pressed pedicle muscle field &nd ln havling & slmple
cardinal process. Dedzetina has a bilobed cardinal process.

Distribution.--D.? primitiva is known only from

locality 4-3 of the Beechhill Cove Formation of early

Llandovery age in the Arisaig area.
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Dalmanella sp. A

¥late II, fiws. 2-11,

Descriptlon.

Exterior.--The valves are blconvex with the pedicle
valve more convex, subeircular to subelliptigal in outline
with rounded cardinel angles. The anterior commissure is
crenulate and rectimarginate. The length varies from 3/}
the width to equal to the width; the greatest width occurs
at about mid-length. The hinge line is atraight and from
1/2 to 3/5 as long as the grestest width. The valves are
marked by coarse costellae which increase by bifurcation
and insertion and are separated by interplications of
about the same width,

Exterior pedicle valve.--The valve is subcircular to

subelliptical in outline and from 3/h as long to as long
as wide. The interares 1s apsacline, curved concave out-
wards and sbout 1/5 as high as long; the delthyrium is
triangular, open and intercepts an angle of about 50° at
the apex. The beak overhangs the hinge about 1/10 the
total length.

Exterior brachial valve.--The valve 1s subelliptical

in outline, nonsulcate, and from 3/4 as long to as long
as wide. The iﬁterarea is flet, anscline, and about 1/8
as high as long; the notothyrium 1s triangular, intercepts
and angle of about UO® at the apex, and is filled at its
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base by the cardinal process.

‘Interilor pedlicle valve.--The teeth are triangular in

outline and supported by short, widely spaced dental plates,
The pedicle muscle fleld is oval in outline, usually wider
than long, and extends enteriorly 1/3 to 1/2 the length of
the valve. It is bounded laterally by the dental plates
and often by low ridges which extend anteriorly from the
dental plates and curve around the anterior margin of the
muscle fleld, The anterior crenulations are rounded and
may bifurcate., They are separated by interspaces of about
the same width and may be confined to the periphery or may
extend inward to the muscle field. No median ridge is
present. The individual adductors and diductors are not
impressed,

Interior brachial valve,--The brachiophores sre

tabular, trliangular in lateral profile, parallel at their
bases, and convergent on to the medlan ridge. The cardinal
process consists of & narrow shaft and a simple oval
myophore. The sockets are triangular in outline, rounded
at their bese and floored by fulecral plates. A prominent
rounded median ridge extends anteriorly from the cardinalis
to 1/2 to 3/l the length of the valve and tapers slightly
in height anteriorly. The muscle field is about 3/ as
long as wide and 1s divided by the median ridge which
occupies the middle 1/3 to 1/l of the field., The adductors

are oval in outline and are, in some cases, divided into
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an anterior palr and a slightly smsller posterior pair.
The anterior crenulations are identical to those 1in the
pedicle valve,

Discussion.--D. sp. A and D.? primitiva differ as

follows: D. sp. & has & subcircular to subelliptiecal
outline; D.? primitiva is shild shaped in outline. D.
Sp. A has a more convex brachial valve, coarser ribs, a
more prominent brachial median ridge, and a broader
pedicle muscle field,

D, 8sp. A differs from Fascifera? sp. in having thicker
brachiophores which are convergent on to the median ridge
in contrast to the erect brachiophores of Fascifera? sp.

D. sp. A has a much more prominent brachial median ridge
and a broader pedicls muscle field,

Occurrence.-~D. sp. A occurs in the Beechhlll Cove

Formatlon of early Llandovery age at locality A-2 in the

Arisalg area,
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Dalmanella sp. B

Plate II, figs. 13-18.

Descrlptlon.

Exterior.--The valves are plano-convex or unequally
biconvex with the brachial valve only very gently convex,
and are subelliptical in ocutline with somewhat rounded
cardinal angles. The hinge line is straight and about 2/3
as long as the greatest width. The anterior commissure
1s crenulate ané rectimarginate or gently sulecate. The
length varies from 3/4 to L/5 the width; the greatest
wldth occurs at about mid-length. The valves are marked
by coarse somewhat angular costellase which increase by
bifurcation and insertion.

Exterior pedicle valve.~-The valve is subelliptical

in outline uniformly convex, and 3/l to li/5 as long as
wide. The interarea is curved, about 1/6 as high as long,
and apsacllne; the delthyrlum l1s triangulsr and open.

Exterior brachial valve.--The valve 13 subelliptical

in outline and 3/ to L/5 as long as wide. A faint sulcus
may be developed. The intersares is flat, anacline and
about 1/8 as high as long; the notothyrium is triangular
and is filled by the cardinal process,

Interior pédicle valve.-~The testh are triangular in

outline and supported by short dental lamellae which
diverge from the margins of the delthyrium at about a 70°



59
angle to each other. The muscle fleld is oval in outline
| and confined to the posterior 1/3 of the valve. The in-
- ternal surface 1s marked by the impress of the external
ornement which extends inwards as far as the muscle field,

Interior brachial valve.--A rounded median ridge

extends from the cardinalia to 1/2 to 2/3 the valve length,
and may be flanked laterally by oval adductor scars. On
some speclmens the adductor scars are not impressed. The
brachiophores are short, very stubby, convergent on to

the median ridge. The bases of the brachiophores are
perallel or only slightly divergent anteriorly., The
sockets are rounded at their base and floored by fuleral
plates. The cardinal process consists of a short shaft

and a simple myophore. The internal surface is marked by
the lmpress of the external ornament.

Discussion.--Dalmenella sp. B differs from Fascifera?

8P.y which also occurs in the Glencoe Brook Formation, as
follows: D. sp. B has very stubby brachiophores, a flat or
almost flat brachlal valve which may bear a faint sulcus:
Fascidera? sp. has long bladelike brachlophores, a very
convex brachlal valve and 1s nonsulcate.

D. sp. B differs from D. ? primitiva, that occurs in
the Beechhill Cove Formation, which is correlastive with
the Glencoe Brook Formation, in having much less divergent
brachlophores, coarser ribbing, and in lacking the shield
shape outline characteristic of D, ? primitiva.
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D. sp. B differs from D. sp. A, which occurs in the
Beechhill Gove Formation, in having a much Ilatter brachlal
vlave, broader brachlophores, and a narrower pedicle
muscle fileld.

Occurrence.--D. sp. B is known from the Glencoe Brook

Formation of early Llandovery age at locallties GB2, Il,
TT11, MI2A, and MI2B in Pictou Co.
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Dalmanella 7 sp.

A single fineiy cogtellate, strongly convex dalman-
ellid pedicle valve with an elongate muscle field that
lacks a median ridge was found at locality A-2 in the
Arisalg area in the Beechhlll Cove Formation of early

Llandovery age. It differs from Dalmanella sp. 4, which

occurs at the same locallity, in having finer ornament and

a much more elongate muscle field, The affinitles of this

specimen are not clear.
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FPagcifera Ulrich and Cooper, 1942

T eAspecies.—-Fascifera subcarinata (Ulrich and Cooper,
I%EE), Journ. Paleont., vol. 16, No. 5, p. 620, pl. 90,
figs. 1"5.

Fascifera? sp.

Plate II, figa. 10-21; Plate IIT, figs. 1-6.

Description.

Exterior.~--The valves are biconvex with the pedicle
valve more convex than the brachial, subcircular to trans=-
versely subelliptical in outline and widest at about mid-
length. The cardlinal angles are rounded. The anterior
commissure ls rectimarginate and crenulate, The hinge
line 1s straight and about 3/5 as long as the greatest
wldth. The ornesment consists of more or less angular
costellae which lncrease by bifurcation and insertion,
and are sepasrated by interspaces of about the same width.
Between 25 and 50 costellae are present at a length of Smm.

Exterior pedicle valve.-~The valve is subecilrcular to

transversely subelliptical in outline with rounded cardinal
angles, uniformly convex, and from 3/5 as long to as long
as wide. The interarea is apsacline, about 1/10 as high

as long, and gently concave outwards; the delthyrium is
triangular, open, and intercepts a 60° angle at the apex.
The beak extends a short distance posterlor to the hinge
line but does not overhang the hinge.

Exterlor brachlal valve.--The valve is subcirculsar to
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transversely subelliptical in outline with rounded cardinal
anglés,'3/5 to 9/10 as long as wide, and non sulcate. The
interarea is anacline, flat,.and 1/10 to 1/20 as high as
long; the triangular notothyrium intercepts an angle of
about 50° at the apex and is filled by the cardinal
process.

Interior pedicle valve.--The rounded teeth are sup-

ported by short dental plates which extend anteriorly
from the margins of the delthyrium and diverge anteroclat-
erally at a 60° angle to each other at their base. The
muscle fleld 1s suboval in outline, extends anterlorly

to about 1/3 the lenght of the valve. On some specimens
the median 1/3 of the muscle field is occupied by & faint
raised areca which separates the oval diductor scars and
represents the area of adductor attachment. The internsal
surface is marked by the impress of the external ornament
which extends posteriorly as far as the muscle field.

Interlor brachiasl valve.--The muscle field extends

anteriorly to midlength and is slightly wider than long.
It is not always impressed., A low rounded median ridge
occupies the median 1/3 of the muscle field and separates
the oval adductor scars. The cardinal process is simple
and consists of an elongate shaft and a slightly expanded
myophore. The brachiophores are erect, bladelike, and
may be parallel to the median line or may dilverge antero-

laterally from the apex at an angle of less than 15° to
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~each other, They extend anteriorly as far as the cardinal
prooéss. Prominent fulcral plates extend from the brachlo-
phores to the hinge and bound the sockets dorsally. The
sockets are triangulasr in outline, anterolaterally dir-
ected, and rounded at their base. The valve 1s marked by
the impress of the external ornament which extends poster=-
iorly as far as the muscle field.

Discussion.=~This dalmsnellid species from the

Glencoe Brook Formation resembles Pionodema in having
bladelike brachiophores which are only slightly divergent
and a small cardinal process with a short erect shaft,

The Glencoe Brook Formation specles 1s unequally convex
Wwilth the pedicle valve more convex than the brachilal
whereas Plonodema is subequally biconvex and has & brachial
valve which is relatively more convex than that of the
Glencoe Brook species. More important, in Pionodemsa the
brachiophores are slightly divergent and have long sup-
porting plates which extend anteriorly as ridges converg-
ing oﬁ the median ridge. In the Glencoe Brook species the
anterior portion of each brachiophore lies in the same
plane as the posterior portion. The cardinal process of
Pionodema is bilobed; that of the Glencoe Brook species

is simple., The pedicle diductors of Plonodema are much
broaded and more flabellate than those of the Glencoe
Brook specles, It 1s in precisely these characters that

the genus Fascifera, previously known only from the
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Caradoc (Porterfield and Wilderness stages) of Tenn.,
Ala., Va,, and Ga.,, differs from Pionodema and so the
Glencoe Brook specles is here questionably assigned to
Fagcifera. It should be pointed out, however, that
specimens of Ordoviclan Fascifera were not avallable to
the author for comparative purposes. The author's concept=-
ion of the genus is based on the descriptions and flgures
in Cooper (1956),

The genera Drabovia Havlicek, 1950 and Drabovinella

Havlicek 1950, 1n whilch Havlicek iIncluded Llandellisan-
Caradocian species from central Bohemia, are very close

to Fascifera in shape, outline, and in thelr cardinalia

and muscle fields and are quite possibly congeneric with
fasclfera, Lack of comparatlve material precludes positive
assignment of these to Fascifera.

Comparlison.-~The Glencoe Brook speclies differs from

the genotype F. subcarinata in that F. subcarinata has a

sulcus in the brachlal valve whereas the Glencoe Brook
species lacks such a sulcus. The speclmens of F. sub-
carinata illustrated in Cooper 1956 (pl. 152, figs. 1=-11;
pl. 153, figs. l-6, 11-30; pl. 155, fig. 31) appear to be
very similer to the Glencoe Brook Formation specles in
shape, ornament and in details of the cardinallia and
muscle fields,

Occurrence.--Fascifera? sp. is known from localltles

NR9 and FT5 in the Glencoe Brook Formation of early
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Llandovery age in Pictou Co,
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Genus Visbyella (new genus)

Genstype.--Orthis visbyensis (Lindstrom, 1860) "Bidrag
Ti1ll %annedomen om Gotlands Brachlopoder™, Ofers af Kong.
Svenska Vetenskaps-akad, Forhandl. 17.

Species assigned-Orthis visbyensis (Lindstrom, 1860)
Dalmanella wisbyensis var nana (McLearn, 1924), G.3.C,
Memoir 137, p. 55, plate TIII, figs. 10-17.

Disgnosis.--FPlano-convex to concavo-convex resserllids
with a strongly incurved beak, an apical deltidium and a
hypercline brachial interarea, Cardinal process expands
posterlorly and has & posterodorsally directed, markedly
trilobed distal face.,

Visbyella nana (McLearn, 192l1)

Plate III, fios. 7-15;5 Plete IV, figs. le,b.

192y, Dalmanells wisbyensis var. nana McLearn, p. 55,
plate III, figs. 10-17.

Diagnosis.-~-Fedicle beak strongly incurved but does
not overhang valve, Prominent medlan ridge in the brachisal
valve extends 7/8 the length of the valve. It increases
abruptly in height at the anterior end of the muscle field,
and then tapers in height anteriorly. Brachiophores
strongly curved posterolaterally. Teeth more or less flat
anterolateral faces; anterior margins of the dental
lamellae diverge ventrolaterally from each other.

Description.

Exterlor.--Plano-convex to concavo-convex; dorsally
sulcate; outline semiellipticel to shield shaped with

sharp, obtuse cardinal angles., Lateral and anterior
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commissures curved and crenulate, anterior commissure
sulcate. Hingé line straight, slightly less then the
greatest width which is slightly posterior to midlength.
Width 3/l the length to equal to the length; thickness
about 1/2 the length. Shell multicostellate, costellae
increasing by bifurcation.

Exterior pedicle valve,--The valve 1s strongly convex;

the surfsce of the valve is strongly arched slong the plane
of symmetry and slopes off abruptly lateral to it. The
besk is strongly curved, dorsslly directed at the apex,

and projects 1/5 the total length posterior to the hinge
line. The interarea 1s strongly curved concave outwards,
apsacline, 1/ as high as long; the delthyrium is triangu-
lar, enclosing about 60°; the apical 1/3 of the delthyrium
closed by a deltidium which is gently convex outwards and
has a dorsal margln which ls strongly concave towards the
hinge line; the basal portion of the delthyrium is occupied
by posterior end of the cardinal process. The width varies
from 3/l the length to equal to the length.

Exterior brachial valve,--The valve is flat in proximal

portion and may be flat or gently concave along the peri-
phery. A wide, deep median sulcus widens from umbo to
anterior margin where it equals about 1/2 of the shell
wldth. The interarea 1s flat, orthopline to hypercline,
and 1/2 as high as the pedicle interarea; the nototiiyyrium

is triangular, enclosing about 110°, and is occupled
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by the posterior end of the cardinal process. The median
rib bifurcates in the typical resserellid pattern - in
some cases only two or three bifurcations occur before a
length of 5 mm 1s reached. In many specimens a smooth
triangnlar area occurs between the last two branches of
the median rib,

Interior pedicle valve.--The delthyrisal cavity is deep;

the muscle field is cordate in outline, extends 1/3 to 1/2
the length of the valve, and is 3/5 to L/5 as wide as long.
The diductor scars are trilangular in outline wlth rounded
anterior margins, and are separated by a raised median
arsa of uniform width which 1s rounded in cross section,
and about 1/l as wide as the muscle field. Narrow rounded
depressions of uniform width may be present on each slde
of the raised median area medial to the diductor scars,
The raised median ares,in some cases, extends anterior to
the muscle field and tapers in height anteriorly. A
minute linesr ridge may be present in the posteriocr end

of %the delthyrial cavity. The teeth are large, blunt,
triangular in ocutline, crenulated on thelr inner surface,
and bear deep crural fossettes on thelr medial face, The
dental plates are flat, diverge ventrolasterally from the
teeth to the floor of the valve, and extend anteriorly
about 1/l the length of the valve., The anterior crenula-
tions are rounded, and separated by deep rounded inter-

spaces of about equal width.
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Interior brachial valve.=--The muscle field extends

| 2/3 the length of the valve, 1s 3/5 as wlde as long, and
is bounded by low ridges which extend parallel to tpe mid-
line from the base of the brachlophores to sbout the mid-
length of the muscle fleld, and then extend anteromedially
so as to intersect the midline at about a 45° angle., A
prominent median ridge extends 7/8 the length of the wvalve,
and is 1/5 as wide as the muscle field. It increases
abruptly in height at the anterior end of the muscle field
and then tapers in height snteriorly. The dorsal surface
of the median ridge anterior to the muscle field is flat,
oval in outline and posteroventrally directed. The muscle
field is divided 1into an anterior palr and a posterior
pair of oval adductors of sbout equal size by low transverse
ridges which diverge anterolaterally from the median ridge.
The sockets are short, crenulated, triangular in outline,
eand floored by socket pads with a strongly convex inner
surface., The brachiophores are blunt, rounded at theilr
distal end, diverge at about a 90° angle to each other at
thelir bases and are strongly curved posteroleterally.
Cardinal process expands posteriorly, and has a postero=-
dorsally directed, markedly trilobed distal face. The
median lobe of the distal face may be further divided into
three small lobes, The anterior crenulations are rounded,
may bifurcate, and are separated by deep rounded inters

spaces of about the same width as the crenulations,
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Discussion;--?isbyella nana differs from Visbyella

visbyensis in that 1t has a very prominent medlan ridge
in the brachial valve which increases abruptly in height
at the anterior end of the muscle field, snd then tapers

in height anteriorly. In Visbyella visbyensis the brach-

ial median ridge either fterminates at the anterior end of
the muscle fleld or extends anterior toc it as a very faint
low tapering ridge. The pedicle beak 1s less strongly in-

curved than in V. visbyensis. V. nana has brachiophores

which are strongly curved posterolaterally whereas V.
visbyensls has brachiophores which are planar or only
very gently curved posterolaterally. In V. nana the teeth
have more or less flat anterolateral faces and the anterior
margins of the dental lamellae diverge ventrolaterally from

each other; in V. visbyensis the teeth have a groove on

their anterolateral faces and the anterior margins of the
dental lamellae are parsllel,

Occurrence.~-V. nana occurs in the middle member of

the Ross Brock Formation of late Llandovery (C3 - Cg) age

at localities Bl and B2 in the Arisaig area, at localities
MEll, ME50, ME29, ME67, DF60 and ES5 in Pictou Co., and

at G.8.C. locality 17057 in the Cobequid Mountains. V.
nana occurs in the upper member of the Ross Brook Formation
of late Llandovery (Cg) or low Wenlock age at locslity Bl
in the Arisaig area and at localities ES1A, E32, DF38, DRL3,

DFL5, DPUB and DFL9 in Pictou Co.
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Genus Resserella Bancroft, 1928

Type species.--Orthis canalis Sowerby, 1839, in Murchison's
Silurian System, pl, 13, fig. l2a.

Resserella cf. R. concavoconvexa {(Twenhofel, 1928)

Plate IV, figs. 3-9.

1928, Resserella concavoconvexa, Twenhofel, G.S8,C. Memoir
B}.OQ 152-‘., pﬁ 1799 pl XVI’ figS. 1-3.

Degcription.

Exterior.-~The pedicle valve is sitrongly convex and
carinate; the brachlal valve is flst to concave and may
bear a faint sulcus. The valves are shield shaped in out-
line and widest at midlength or slightly posterior to mid-
length. The cardinal angles are obtuse and may be slightly
rounded. The hinge line is straight and 3/ to 9/10 as
long as the greatest width. The anterior commissure is
evenly curved, crenulate and rectimarginate. The pedicle
beak is incurved and overhangs the hinge line about 1/5 the
total valve length. The lnterarea of the pedicle valve 1s
gently curved concave outwards, low apsacline, and about
1/5 as high as long; the delthyrium intercepts about a 45°
angle, and is triangular and open. The brachial intersarea
is flat, orthocline, and about 1/10 as high as long; the
notothyrium intercepts an angle of about 90° and is tri-
angular in outline and filled by the cardinal process.

The valves are marked by rounded costellae separated by
interspaces of about the same width. The costellae in the

lateral portions of the valves 1lncrease by bilfurcation and
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insertion, and are uniform in width. The medlan costella
in both valves.bifurcates rapldly anterlorly giving rise
alternately to branches.to the right and branches to the
left which do not bifurcate. This pattern of branching
is characteristic of the genus,

Interior pedicle valve,--The muscle field is broad,

oval in outline, and extends anteriorly about 2/5 the valve
length. The triangular diductors are separated by a flat
parallel sided track which occupies the median 1/3 to 1/l
of the field and presumably was the site of adductor at-
tachment. On some specimens a faint tapering ridge extends
anteriorly from thls tracks The teeth are stout, triangular
in outline and have flat posterior faces which are oriented
about parallel to the interarea. The teeth are supported
by short dental plates whlch bear deep crural fossettes

on their medial faces. The snterlior crenulations are high
and rounded and are separated by deep rounded grooves;

the internal surface may be marked by the impress of the
external ornament anterlor and lateral to the muscle fleld.

Interior brachial valve,~-The muscle field varies from

2/3 as long as wide to as long as wide and extends anter-
lorly to about midlength. A broad rounded median ridge of
uniform width occupies the middle 1/3 of the muscle field.
The adductor scars are elongate oval in outline., The
cardinal process 1s billobed with a flat, triangular, post-
eriorly directed attachment face; it is broad and expands

in wildth posteriorly. The brachlophores are widely
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divergent at their bases and curve posteriorly upwards from
theif bases so'as to overhang the sockets. The sockets

are rounded at their base, crenulate, and floored by socket
pads. The periphery of the valve is marked by hizh rounded
anterior crenulations separated by deep rounded grooves.
The internal surface may be marked by the impress of the
external ornament anterior and lateral to t he muscle field.

Discussion,--R. cf. R. concavoconvexa is identical in

ornsment and external form to R. concavoconvexa (Twenhofel,

1928) from the Juplter Formation of lute Llandovery (G3 - Cg)
age on Anticosti Island. The internal features of R. con-

cavoconvexa are, at present, poorly known,

R. ¢f. R. concavoconvexa differs form Visbyella nansa

in having a bilobed cardinal process with a flat posteriorly
directed attachment face; in having an orthocline inter-
ares 1n the brachial valve; and in lacking a apical pseudo=
deltidium and a high medlan ridge 1ln the brachial valve,

Visbyella nana has & cardinal process which 1s nonlobate on

its ventral surface and which has a markedly trilobate,
posterodorsally directed attachment face; a hypercline
interarea in the brachisl valve; an apical pseudodeltidium;
and & very prominent median ridge in the brachial valve
which increases abruptly in height at the anterior end of
the muscle field and then tapers in height anteriorly.

R. cf. R. concavoconvexa differs from R. elegantula

(Dalman, 1828) from the Mulde marl of wWenlock age of Gotland
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in having a flat or concave brachial valve and a very faint
sulcus or lacking a sulcus 1In the brachlal valve., R,

elegantula has a gently convex brachial valve with a well

developed sulcus.

Occurrence,--R. eof. R. concavaconvexa occurs in the

lower member of the McAdam Formation of wenlock or early
Ludlow sge at locality RB70 in the Arisailg area and local-
ities HAGA, HA7, DM7 and DM8 in Pictou Co. It occurs in
beds correlative with the lower member of the McAdam
FPormetion at localitles KA-62-4F, KAR-63-123F and KAR-63-

115F in the Cobequid Mountains.
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Family Rhipidomellidae Schuchert and Cooper 1913
. emended Boucot, Harper, Johnson &nd Walmsley 1963

The family Rhipidomelllidae was emended by Boucot,
Johnson, Walmsley and the author to include the subfamilies
Rhipidomellinae,'Heterorthinae, and a new subfamily of
platyorthids which was not named., The Rhipidomellinae was
emended to include Rhipidomella, Dalejina Hav1l{8ek

(=Rhipidomelloides Boucot and Amsden), Mendacella, Aulacella,

Thiemella, Perditocardinis, Loganella, Pseudodicoelosis,

and Strixella. The new subfamily of platyorthids (herein
designated the Platyorthiinae) 1s here defined to include
Platyorthia (Skala to Eifelian age), Marklandella (upper

Llandovery to Ludlow age) and Idiorthis (known only from
lower McAdam fm).

The genera of the family are considered to be related
as shown in figure 1. The earliest rhipidomellinid,

Mendacella,is considered to have been derived from Svobodaina

in late Ordovician time. Mendacella ranges from Ashglllian

to upper Llandovery (02) where it 1s succeeded by Dalejina
which is considered to have been derived from i1t. Dalejina
ranges into the lower Devonlan and 1s considered to have

given rise to Rhipidomella and Aulacella in the middle

Devonlan. Marklandella presumably arose from a hetero-

rthinid of the Diceromyonis type. It 1s considered to
have given rise to both Platyorthis and Idlorthis.
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Figure 1 . Inferred Phylogeny of the Rhipidomellidae.
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Subfamily Rhipidomelllnse
Boucot Harper, Johnson, and Walmsley 1963

Disgnosis.~-Biconvex rhipidomellids with the brachial
valve usually more convex than the pedicle valve and a
large pedicle muscle field consisting of commonly broad
flabellate diductor impressions with scalloped margins
whleh usually enclose the adductor impressions,

Genus Mendacells Cooper, 1930

Type species.--Orthis uberis (Billings, 1866), Cat. 8il,
Foss. Anticostl, p. 42

Mendacella arisaigensis (McLearn, 1924)
Plete IV, fies. 11-17; Plate V,figs, 1-S.

192}, Schizophorella arisaligensis McLearn, p. 58, pl. IV,
figs. 9-13.

Description.

Exterior.--The valves are punctate, unequally biconvex
wlth the brachial valve much more convex than the pedicle
valve, subcircular to subelllpticsl in outline with the
greatest width at about midlength, and have rounded
cardinal angles, The anterior commissure is rectimarginate
to very slightly sulcste. The hinge line is straight and
2/5 to 1/2 as long as the greatest width. The valves are
marked by rounded costellse which increase by bifurcation
and insertion and are separated by interspaces of about
the same width. The costellae increase in size anteriorly.
The costellae contain hollow tubes directed posteriorly

at a low angle to the external surface of the valve. The
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costellae in the centrel part of the valve are straight;
those along the posterolateral marglns curve genbily concavs
posteriorly.

Exterlor pedicle valve.-~The valve 1s subecircular to

subelliptical in outline, and varies from 3/, as long as
wide to as wide as long. The beak overhangs the hinge
line 1/8 the length of the valve. The interarea is planar,
apsacline, and about 1/l as high as long; the delthyrium
1s triangular, open, and intercepts about a L5° angle at

the apex. A very gentle sulcus 1s sometimes developed
along the anterior margin of large specimens,

Exterior brachial vslve.--The valve 1s subcircular

to subelliptical in outline and varies from 2/3 to 9/10 as
long as wide. The interarea is planar, low anacline %o
orthocline and about 1/5 as high a&s long; the notothyrium
is trilangular, intercepts an angle of about 50° st the
apex and 1s occupled by the cardinal process.

Interior pedicle valve.-=-A low rounded median ridge

extends anterlorly 1/2 to slightly greater than 1/2 the
length of the valve and divides the muscle field. The
muscle field 1s deeply impressed, consists of elongate
suboval diductor scars and small elongate oval adductor
scars. The adductor scars are confined to the median 1/3

of the posterior half of the muscle field and are completely
enclosed by the diductor scars., The diductor scars are

often marked by anterolaterally diverging stralght parallel
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ridges which terminate at & scalloped margin. The muscle
field varies from 1/2 to 3/5 as wide as long. The lateral
margina of the muscle field extend anteriorly in a straight
line parsllel to each other on some specimens. On other
specimens, the anterior margins are broasdly curved convex
laterally. A prominent pedicle callist is present. The
teeth are stout, triangular in outline and curve slightly
posteriorly so as to overhang the hinge. They are sup-
ported by short thick dental plates. No crural fossettes
are present., The Internal surface 1s marked by closely
spaced broad rounded crenulations along the anterior and
lateral periphery of the valve which extend a short dis-
tance 1inwards and may bifurcate,

Interior brachial valve.=--The muscle field extends

anterlorly to midlength or slightly anterlor to midlength,
and is 4/5 to 5/6 as long as wide. 4 broad rounded
median ridge of uniform width occupies the median 1/l of
the muscle field. The muscle field is further divided

by curved ridges into a posterior pair of adductors which
are trisngular 1n outline and a somewhat 1arger}anterior
pair which are oval in outline. The brachiophores are
stout, tear shaped in outline at thelr base and triangular
in lateral profile. They diverge anteriorly at about a
60° angle to the median line. The sockets are triangular
in outllne and rounded at their base. Fulcral plates are

lacking; low socket pads may be present. The cardinal
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process is slimple, consists of a long shaft which expands
| posteriorly and an expanded myophore which has a flat
posteroventrally directed attachment face. A few specimens
show a straight median palllal sinus and a pair of straight
lateral pallial sinuses anterior to the muscle field. The
internal surface is marked by crenulations as in the
pedicle valve,

Discussion.--M. arisaigensis differs from the genotype,

M. uberils, which is known from beds of Ashgill-Cp or lowest
Co age 1n Anticostl island, in having & more ponderous
cardinal process, longer and less stubby brachiophores, a
shorter hinge line and more rounded cardinal angles, It

differs from Mendacella mullochlensis Davidson from beds

of early Llandovery age at Mulloch Hill in Britaln in
lacking a prominent sulcus 1n the pedicle valve and fold

in the brachial valve. M. arisaigensis differa from M.

tugussensis Nikiforova 1955 in beds of eerly Llandovery

to Cp age of the Siberian platform (Nikiforova and And-
reeva, 1961, p. 129, pls. 1920) in belng less transverse
and in having a simple cardinal process in contrast to

the double cardinal process of M. tungussensis. M. aris-

aigénsis is very similar to specimens of M. sp. in the
collection of A, J. Boucot from beds of early Llandovery
age in the Caparo Formation of the Merida Andes. (See
Boucot, Harper, Johnson, and Walmsley, in prep.) The

Venezuelan specles resembles M. arisaigensis in shape
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outline, cardinallia, brachial and pedicle muscle flelds

and 1s, in all probability, conspecific with 1t.

McLearn incorrectly assigned M. arisalgensls to the

orthid Schizophorella. Schlzophorella is impunctate and

has orthid cardinalia wheress M. arigssipgensis is punctate

and has dslmanellid cerdinsalia,

Occurrence.-M. arisaigensisg is known from the Besch-

hill Cove Formation of early Llandovery age at localities
A-1 and A-2 in the Arisaig area and localities FP1l6, UE22,
WB137 and DWly in Pictou Co. It occurs in the Glencoe
Brook Formation of lower Llandovery age in Pictou Co. at

locality TT1.
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Genus Dalejina Havlicek, 1953

Type specles,--~Dalejlna hanusl Havllcek, 1953, p. 5, pl. 1,
fig. 10, 12-13, pl. 2, fig. L.

Dale jina sp.
Plate V, fiss. ©-10.

Description.

Lxterior.--The valves are unequally biconvex with the
pedicle valve more convex than the brachial valve, sub-
elliptical in outline with straight anterior margins, and
widest slightly anterior to midlength. The hinge line 1s
straight and about 1/3 as long &s the greatest width; the
cardinal angles are rounded. The anterior commissure is
rectimarginate and crenulate. The pedicle 1lnterarea is
apsacline, gently curved concave outwards and about 1/5 as
high &s long; the delthyrium is trisnguler and open. The
brachial intererea is flat, anacline and about 1/8 as high
as long; the notothyrium is triangular, intercepts an angle
of about 60° and is filled by the cardinel process. The
valves are marked by rounded costellae which increase by
bifurcation and insertion.

Interior pedicle valve.-~The muscle [ield consists of

large broad flabellate diductor scars which completely

enclose the elongate oval adductor scars which are confined
to the posterior halfl of the Tfleld; 1t is about 3/h as wide
as long and extends anteriorly 1/2 to 2/3 the valve lengtha

The teeth sre trianguler 1n outline and are supported by
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short dentel plates which diverge anterolaterally at about
.a right angle to each other. The periphery 1s marked by
low rounded anterior crenulations which may bear a median
groove and which are separated by rounded interspaces. The
internal surface mey b= marked by the faint impress of the
external ornament anterior and lateral to the muscle field.

Int erior brachlsl valve,=--The muscle field 1s circular

in outline, extends anteriorly to about midlength and is
divided by a rounded median ridge which is about 1/8 as

wide as the field., Transverse ridges divide the adductors
into & posterior palr and a somewhat larger anterior pair.
The cardinal process consists of an elongate shaft and an
expanded myophore with a flat posteroventrally direoted
attachment surface., The brachliophores sre slightly flaring
blades which diverge at a 60° angle to esch other and expand
in width anterolaterally. The periphery is marked by low
rounded anterior crenulations which may bear & median groove
and which are separated by rounded interspaces. The in-
ternal surface is'marked by the faint impress of the ex-
ternal ornament anterlior and lateral to the muscle field,

Discussion.~--Only 15 specimens of Dalejina sp. were

found and so a2 specific assignment cannot be made,

Occurrence.=-~Dalejina sp.occurs in the lower member of

the McAdam Formatlion of Wenlock or early Ludlow age at
locality C~1 in the Arisaig area, and localities HAT7 and

DM7 in Pictou Go. 1t occurs in beds correlative with the
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lower member of the McAdam Formation at locelity KAR-63-

123F in the Cobequid mountains.
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Subfamily Platyorthiinae (new subfeanily)
’Diagnosis;--Usually plano-convex or concavo-convex
rhipidomellids with a large broad pedicle muscle field
with flabellate diductor scars that enclose the adductor
impressions.

Genera assipned.--Platvorthis Schuchert and Cooper,

1931; Idiorthis McLesrn, 1924; and Marklandella (new genus).

Genus Marklandella (new genus)

Type specles.--Marklandella maehli (new species)

Species agsgigned,=-

Marklandella maehli (new species)

Marklandella mcadamica (new species)

Orthis (Dalmanella) freitana Clarke, 1899 Archivos do iuseu
Nacional do Rio de Janeiro, Volume 10, pp. 10, 11, pl. 1,
figs. 22, 23, 2l.

Daignosis.~--Planoconvex or concavo-convex platyorthii-
nids with a relatively narrow cardinal process; with erect
tabular brachiophores, or with brachiophores which are
erect at thelr base and flare laterally outwards at thelr
distal end; and commonly with straight transverse ridges.
Median ridge lacking in pedicle valve.

Discussion.-~Marklandella resembles Platyorthisg in

outline, in convexity, and in its pedicle interior, Both
genera havealarge brond flabellate pedicle muscle field.

However, it differs from Zlatyorthis in lacking a median

ridge in the pedicle valve and in the nature of its card-

inalia., Marklandells has erect tabular brachlophores or

brachiophores which are erect at thelr base and flare

laterally outwards at their distal end. The brachlophores



87

of Flatyorthis are tabular and strongly convergent on 42

thz base of %he cardinal »nrocesgs. (Plctvorthis is

11lustrated on nlate VIII, Ti7s. 5-G fcor comparative

Durposes) .

¥arkl-ndz1lla 1lg =ressntly mown fror beds of early

Llandovery to enlock or serly Ludlow soe.
y y 7
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Marklandella maehli (new species)

Flate VII, Tiss. 1-14,

Diagnosig,--lMarklandella with a high, erect hladelike

cardinal process, erect planar brachiophores, and a narrow
median ridge in the brachlial valve; and a muscle field in
the pedicle valve which has scalloped margins. FPostero-
lateral costellae curve strongly posterlorly so as to
intersect the hinge line at a high angle.

Descripticne.

Exterior,-~The pedicle valve is gently convex; the
brachial valve is flat to gently concave. The valves are
transversely subelliptical in outline, 2/3 to 3/l; as long
as wide and widest at sbout midlength. The hinge line 1is
straight and about 3/5 as long as the greatest width. The
anterior commissure 1s evenly curved, crenulate and recti-
marginate; the cardinal ahgles are rounded. The valves
are marked by rounded costellae which are separated by
interspaces of about the same width, and increase in number
by bifurcation and insertion. The costellae are relatively
straight in the central part of the valve; in the postero-
lateral portions of the valve they are strongly curved
concave posteriorly and intersect the hinse line at a high
angle. The pedicle interarea 1s apsacline, curved slightly
outwards and about 1/8 as high as long. It extends post-
erior to the hinge line about 1/12 the valve length. The

delthyrium is triangular, open, and intercepts an angle of
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about [j0°, The brachial interarea 1s linear,

Interlor pedlcle valve.~-The teeth are supported by

curved dental plates which extend anterlorly about 1/4 the
valve length and bound the muscle field at its posterior
end. The muscle fileld is flabellate with scalloped lateral
margins. It is 3/l as wide to as wide as long and extends
anteriorly about 1/2 the velve length. Low scalloped
ridges extend anteriorly from the dental plates along the
lateral margins of the diductors and then curve medislly
%o bound the diductors anteriorly. The small elongate oval
adductor scars are confined to the middle 1/3 of the muscle
field and are completely enclosed by the adductors, The
periphery of the valve 1s marked by rounded anterior
crenulations which may bear & median groove and are separ-
ated by broad rounded interspaces, The valve is marked
by the impress of the external ornament peripheral to the
muscle field.

Interior brachisl valve,--The muscle fleld 1s faintly

impressed, about as wide as long and extends anterlorly 1/3
to 1/2 the valve length. It consists of oval adductor scars
separated by a low myophragm which occuples the median 1/3
to 1/l of the muscle field and decresses in width anteriorly,
The cardinal process 1s simple, bladelike, ereét,and fusi-
form in outline; it 1s extremely high at its posterior end
and tapers in height anteriorly. The posterior margin of

the cardinal process 1s perpendicular to the floor of
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the valve. The long tabular brachiophores diverge at a
.right angle to each other and are oriented about perpen-
dicular to the floor of the valve; they lncrease in helght
to about midlength and then taper in height anteriorly.
Thg lateral margins of the brachiophores become conatricted
at about their midlength. The sockets are rounded at thelr
base and open laterally, No fulcral plates or socket pads
are nresent. The anterior crenulations and the impress of
the costellae are as in the pedicle valve.

Discussion,~=M, maehll may be readily distinguished

from M, freitana (Clarke, 1899) from beds of esarly Llando-
very age, Rio Trombetas, State of Para, Brazil (for locallty
see Clarke, 1899, pp. 2-3) and from beds of late Llandovery
(C3 = Cgxl) or low Wenlock age in Boliva (specimens in col=
lection of A, J, Boucot, locality not known). The costellae
of M. maehll are relatively coarser; those in the postero-
lateral portions of the valve are strongly curved posterior-
ly so as to intersect the hinge 1line at a high angle in
contrast to the relatively straight costellae of M. freitana.
The muscle fleld of the pedicle valve of M., maehll has
scalloped margins which are lacking in M. freltana. The
brachial interiors of the two species differ markedly in

two respects. M. maehll has a high, erect, bladelike
cardinal process; the cardinal process of M. Ireitana 1is
much broader and lower and may be bllobate. The median

ridge in the brachial valve of M., maehli is relatively
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narrow at its posterior end; that of M, freitana is very
broad’at its posterior end; in both species it decreases
in width anteriorly. However, the brachiophores of the
two species are very similar; in both species the brachio-
phores bccome constricted at about their medlength.

(Marklandella freitana is illustrated for comparative

purposes on Plate VIII, figures 1-35 ).

Occurrence.--11, maehli occurs in the French River

Formation of late Llandovery (Cg} or Wenlock age at local-
ities DF13, DF1l5, DF16 and DF1l7 in Pictou Coe.

Holotvype.--Specimen #161.
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Marklandelle mcadesmica (new species)

Plats VI, fies. 4-173,

Disgnosis.--Flano~-convex Marklandella with relatively
low cardinal process which may be simple, bilobate, or
trilobate; flaring brachiophores;and & narrow median ridge
in the brachial valve; and a muscle field in the pedicle
valve which lacks scalloped margins. Posterolateral
costellae curve strongly posteriorly so as to intersect
the hinge line at a hligh angle.

Description.

Exterior.--The valves are plano=-convex, transversely
subelliptical in outline, 2/3 to 9/10 as long as wide and
widest at about midlength. The anterior commissure is
evenly curved, crenulate, and rectimarginete. The hinge
line is straight snd about 2/3 as long as the greatest
wildth; the cardinal angles are rounded., The pedicle inter-
area is apsacline, about 1/6 as high ass long end slightly
curved concave outwards; the delthyrium is triangular,
open, and intercepts about & right angle. The brachial
interarea is flat, anacline, and about 1/10 as high as
long; the notothyrium intercepts an angle of about 1500
at the apex and 1s fllled by the brachiophores and the
cardinal process., The valves are marked by rounded cost-
ellae which increase in number by bifurcaetion and insert-
ion and are separated by interspaces of about the samé

width., The costellae in the posterolateral portions of
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the valve are strongly curved posterlorly and intersect
the hinge line at a high angle,

Interior pedicle valve.,-=-The stout tezth are supported

by long curved dental plates which bound the muscle field
laterally. “‘he muscle fleld 1s flabellate, sbout as wide

as long, and extends anteriorly to midlength. The diductors
are separated by a low myophragm which mey be broad or
narrow; they may besr numerous curved transverse ridges
which presumably mark the position of the muscle fleld at
different stages of growth. The oval asdductors are con-
fined to the middle 1/3 of the muscle field and are enclosed
by the diductors. The internal surface is marked by the
impress of the external ornsment anterior to the muscle
field,

Interior brachial valve.--The muscle fileld extends

anteriorly to about midlength; it 1is suboval in outline
with straight lateral margins, slightly wider than long

and divided by & rounded median ridge of uniform width
which cccupies the median 1/3 of the field. The adductor
scars may be divided into an anterior and a slightly larger
posterior pair by low transverse ridges. The cerdinal
prdcess rests on a notothyrial platform and consists of an
elongate shaft and myophore which 1s oval in outline and
may be simple, bilobate or trilobate. The brachiophores
are relatively wide, triangular in lateral profile, and

flare out laterally st their distal ends., The sockets are
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triangulaer in outline, enterolaterally directed, rounded at
their base, and floored by socket pads, The periphery is
marked by broad rounded anterior creanulations which may
bear a narrow medlan groove and are separated by relatively
narrow grooves., The internal surface is faintly marked by
the impress of the costellae lateral and anterior to the
muscle field,

Discussion.--Marklandella mcadamice differs from .

freitana in having brachiophores which flare laterally
outwards at their distal end,a relstively narrow median
ridge of uniform width in the brachial wvalve, . freitsnsa
has erect planar brachlophores and a median ridge in the
brachial valve which 18 very wide at 1its posterior end and
which tapers in width anteriorly.

Marklendella mcadamica differs from M. maehli in

having brachiocphores which flare laterally outwards and

a much lower cardinal process which may be bilobate or
trilobate, M. maehlli has erect planar brachlophores and

a high bladelike simple cardinal processa. The muscle field
in the pedicle valve of !. maehli has scalloped margins;
these are lacking in M. mcadamica.

Occurrence,~-, mcadamica occurs in member 2 of the

™
IS
——

licAdam Formation of Wenlock or early Ludlow age at localit-
ies HAF and DI'23 in PYictou Go, and locality C=-2 in the
Arisaig srea,

Holotype.--Specimen #35432.
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Genus Idiorthis :lcLeern 192l

Type speciles.--Idiorthis matura (Mclearn, 1924}, G.S.C.
flemoir 137, ©. 57, Ple. I11, figs. 19-24; pl. IV, figs. 1l-b;
pl. XXVIII, fig. 10. |

Species assipned.--Idiorthis matura (ilcLearn, 192l).
Specles rejected.--ldioprtnis avita (McLearn, 1924), p. 57,
pl. 3, fig. 1B,

Diapnosis.--Bilconvex platyorthiinids with the pedicle
valve more convex than the brachial valve, with a ponderous,
broad, sinple cerdinal process and strongly curved trans-
verse ridges 1n the brachial valve. Median ridge lacking

in the pedicle valve.

Discussion.--Idiorthis 1s clearly closely related to

Marklandella, The pedicle valves of the two genera are

indistinguishable., The brachlal valves of the two genera
differ in their cardinal processes and transverse ridges.
Idiorthis has a ponderous broad cardinal processs and
strongly curved transverse ridges in the brachial valve;

Marklendella has a much narrower and generally smaller

cardinal process and has straight transverse ridges in the
brachial velve. The two genera differ also in convexity.

Idiorthis 1s biconvex; Marklasndells is plano-convex or

concavo-convex,

Idiorthis differs from Platyorthis in having erect

brachiophores, a simple cardinal process which las oval in
outline, curved transverse ridges in the brachial valve,
and in lacking a median ridge in the brachial valve,

Platyorthis has brachiophores which are convergent on to
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the base of the csrdinsl process, a posteriorly expanding
cardinal process which is bilobate on its ventral face and
may be bilobate or trilobate on its posterior face,
stralght transverse ridges in the brachlal valve and a
me§ian ridge in the pedicle valve,

The convex brachial valve, ponderous broad oval
cerdinal process and curved transverse ridges of Idiorthis
clearly set it apart from other rhipidomellinids., It is
best regarded as a speciallzed stock derived from larkland-

ella and not directly releted to Platyorthis.

Williams and Aright (1063, p. 27} consider Idiorthis
"to be founded on & few gerontic specimens of a specles of

Dalmanella., As small Idiorthis have been found which show

the essential characters of the genus, and true Dalmanells
has not been recognized above the lower Llandovery and
certainly 1s not known in the McAdam Formation,the statement
of Williams and Wright 1s incorrect.

Idiorthis avita (McLearn, 1924) is here rejected from

Idiorthis. The holotype of I. avita is a poorly preserved
dalmanellid brachial velve exterior from the Beechhill
Cove Formation, Arissig shore sectlion,which 1s not identi=-
flable generically but which does not bear any particular
resemblance to Idliorthis. lio specimens of Idiorthis were
found in any of the large collections from the Beechhill

Cove PFPormation studied by the author,
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Idiorthis matura (licLearn, 192l)

Plets V, figs, 11-13; Plste VI,fizs. 1-3.

192l;. Idiorthis maturs MeLearn, G.S.C. Memoir 137, p. 57,
pl, III, figures 19-2L;; pl. IV, figs. 1l-l; pl., XAVIII, rig.
10,

Description.

Exterior.~--The valves are blconvex with the pedicle
valve more convex than the brachial, transversely sub-
elliptical in outline and 2/3 to 9/10 as long as wide.
The brachial valve may bsar a gentle sulcus. The hinge
line is straight and 1/2 to 2/3 as long as the greatest
width which occurs at mldlength. The anterlor commissure
i1s crenulate and rectimerginate or gently sulcete. The
pedicle valve interarea is apsacline, curved, and about
1/6 as high as long; the delthyrium is triangular, open,
and intercepts an angle of about 909, The brachial inter
area is flat, anacline, and about 1/12 as high as long;
the notothyrium intercepts an angle of about 1509 at the
apex and 1s filled by the brachiophores and the cardinal
process. The rounded costellae are separated by inter-
spaces of zbout the seme width and increase in number by
bifurcetion and insertion. The costellae in the postero-
lateral portions of the valve asre stronsly curved poster-
iorly and intersect the hinge line at a high angle.

Interior pedicle valve,--The stout teeth are supported

by long promlnent dental plates which extend to about mid-

length and may be straight or may curve medially, The
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dental plates bound the muscle fleld laterally. The nuscle
field is flabellate, about as wide as long. The diductor
scars are divided by a broad flat median track and are
often marked by curved ridges which parallel the anterior
margin and presumably mark the position of the muscle field
at different stages of growth. The valve 1s marked by the
impress of the costellae anterior and lateral tc the muscle
field.

Interior brachial valve.-~The muscle field is oval in

outline, 3/5 to Lj/5 as wide as long, and extends slightly
anterior to midlength. It is dlvlided by a rounded median
ridee of unilform width which occupies the median 1/ of
the fleld. Strongly curved tragpgsverse ridges dlvlde the
adductors into & posterior pair and a somewhat larger
anterior pair. The cardinal process is simple, oval in
outline and ponderous in size. The brschiophores are
erect, tabuler and triangular in lateral profile; they
taper gradually in height at their anterior end. The
sockets are anterolaterally directed, trlangulsr in outline,
rounded at their base, and floored by socket pads. The
anterlor crenulatlons are broad, rounded and separated by
relatively narrow rounded grooves. The Internal surface
is faintly merked by the impress of the external ornament
anterior to the musecle field.

Occurrence.~-Idiorthis mature occurs in member 2 of

the McAdam Formetion of Wenlock or early Ludlow age at
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locallty C-2 in the Arisalz area and locallty HAF in Fleiou
Co.

Discussion.-=Idiorthis matura differs fronr Marklendella

mecaderica, which often occurs at the seme locallitles, in
convexlty and in having a broad cardinal process; crect
brachiovhores which taner zraduslly in helght anteriorly,
and curved transverss ridrss in the brachlel vsalve.

Varklsndelle meedatica has a relatively narrow and low

cerdinal process, brachionhores which flare outwards from
their base and which taver abruptly in helsht at theilr

posterior end, end straicht transverse rildges.
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‘Family Schizophoriidae Schuchert and LeVene, 1929
Subfamily Isorthinae Schuchert &nd Cooper, 1931
Cenus Isorthis Kozlowski, 1929
Type species.--Dalmanella (Isorthis) szajnochal (Xozlowski,

1929), Palaeontologia Polonica T. I, pp. 75=29, pl. II,
figs ° 2“.“)419

Isorthis prima (new species)
Plate IX, figs. 11-14.

Diagnosis.-~Unequally blconvex with the pedicle valve
more convex than the brachial, brachial valve sulcate,
outline subecircular to subelliptical. Pedicle valve with
elongate parallel diductors extending 1/l - 1/2 the length
of the valve, and ususally sepsrated by a low broad flat
median ridge., Cardinal process simple; brachlophores
stubby, triangular in outline, erect, and widely divergent.
Brachial valve muscle field about L/5 as long as wide and
extends to slightly anterior to midlength; oval adductors
separated by narrow median ridge which tapers anteriorly.

Degcription,

| Exterior.--The valves are unequally biconvex with the
pedicle valve more convex than the brachial and subcircular
to subelliptical in outline with rounded cardinal angles.
The hinge line is 8traight and about 2/3 as long as the
greatest width. The anterior commissure is crenulate and
sulcete. The length varies from 3/ the width to about

equal to the width; the greatest width occurs at about mid-
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~length. The valves are marked by rounded costellae which
increase by bifurcation and insertion and are separated
by rounded interspaces of about the same width.

Exterior pedicle valve.=--The valve 1s subeircular to

subelliptical in outline with rounded cardlnal angles, and
varies from 3/l as wide as long to as wide as long. The
valve may be uniformly convex or may be slightly arched

about the midline. The beak overhangs the hinge about 1/8
the length of the valve. The interarea is curved, apsacline,
and about 1/5 as high as long}; the delthyrium is open,
triangular and intercepts an angle of about 60°,

Exterior brachial valve.--The valve 1s subelllptical

in outline with rounded cardinal angles and varlses from
2/3 as wide as long to slightly less than as wide as long.
A prominent sulcus is developed. The interarea is about
1/10 as high as long, anacline and planar; the notothyrlum
is triangular and fillsd by the cardinsl process.

Interior pedicle valve,--The elongate parallel

diductors extend anteriorly 1/4 to 1/2 the length of the
valve and are usually separated by a low broad flat medlan
ridge. The adductor scars are rarely impressed; when pres-
ent, they are confined to the posterior half of the muscle
field. The teeth are triangular in outlihe and supported
by dental plates which diverge anterolaterally at about a
60° angle to each other. The periphery is marked by

rounded anterior crenulations separated by interspaces of
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about the same wldth as the crenulations.

Interlor brachisl valve.=~The muscle field consists

of two oval adductors sepsrated by a nsrrow median ridge
which tapers in width anteriorly. It 1s about 4/5 as

long as wide, extends to slightly anterior to midlength, and
bounded laterally by low curved ridges., The brachiophores
are stubby, trlangular in outline, erect and lateral
profile and curve slightly posteriorly. They diverge at
about a 60° angle to each other. The sockets are triangu-
lar in outline, rounded at thelr base, and floored by
socket pads. The cardinsl process is simple and consists
of & short shaft and an oval myophore. Anterior crenul-
ations rim the periphery as in the pedicle valve,

Discussion.--1, prima is conslidered to be & primitive

Isorthis as it has elongate parallel pedicle diductors
which are usually separated by & medlan ridge. Isorthis

is conslidered to have been derived from Dalmanella as the

Llandovery Isorthis are very similar to upper Ordovician

Dalmanella and differ from them primarily in having such

a median ridge in the pedicle valve,

Isorthls prima differs from Dalmanella? primitiva,

whiech also ocecurs in the Beechhill Cove Formation, in

having a medlian ridge 1n t he pedicle valve and in its

subcircular to semielliptlcal outline which contrasts

with the shield shaped outline of D.% primitiva.

I. prima differs from Dalmenella sp. A from the
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Beechhill Cove Formation in having a median ridge in the
| pedicle valve, a much narrower pedicle muscle field and
much finer costellae. The brachiophores of I. prima are
erect and widely divergent; those of Dalmanella sp. A are
convergent on the median ridge and are not divergent
anteriorly.

I. prima differs from Dalmanella sp. B from the
Glencoe Brook Formation, of equivalent age to the Beechhill
Cove Formation, in having a median ridge in the pedicle
valve, much finer ornament, brachiophores which are mark-
edly more divergent anteriorly, and a more convex brachial
valve.

I. prima differs from Fascifera? sp. from the Glencoe
Brook Formetion in having a median ridge in the pedicle
valve, a sulcus in the brachial valve and in having
brachiophores which are much thicker and markedly more
divergent anteriorly. Fascifera? sp. has fulcral plates
whereas 1. prima has socket pads.

Occurrence.~-I. prima is known to occur in Hova
Scotla only at locality A2 in the Beechhlll Cove Formation
of early Llandovery &ge in the Arlsalg area.

Specimens from the Mulloch Hill Sandstone of early
Llandovery age from a quarry about 1 1/2 miles NNE of
New Bailly, and about 120 yds. WSW of Rough Neuk Farm
(A, J. Boucot locallty 56GB1l37) in Britain are considered

to belong to I. prima. Specimens from the Upper Cabano
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- Formation of early Llandovery age at a locality 2 1/2
miles NW of Notre Dame, Quebec (Greiner locality G-34
(in the collection of A, J. Boucot) are assigned to I.
prima. Specimens from Ayrton locality T29-OF in beds of
early Llandovery age in Gaspe, Quebec are also assigned
to I. prima (specimens are in the collections of A, J.

Boucot ).

Holotype.--Specimen #2.
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Isorthis mcadamensis (new species)

Plate X, figs. 1-10.

Diegnosls.~~Unequsally biconvex to almost plano-
convex, pedicle valve more convex than brachial, usually
suicate, subecircular to trasnsversely subelliptical in
outline., Pedicle valve with & narrow rounded median
ridge of uniform width which extends 1/2 the length of
the valve and gradually tapers in height at its anterior
endj diductor field triangular in ocutline, extends to mid-
length or slightly anterior to midlength and has steep
straight latersl walls which are oriented about perpen-
dicular to the plane of commissure., Diductor tracks and
median ridge rest on a delthyrial platform which is raised
above the floor of the valve, Teeth bear crural fossettes
on thelr inner face; dental plates tabular with flstiened
anterior margins. Brachial valve adductor muscle fleld
well empressed, extends 3/5 to 3/l the length of the valve
is L/5 as wide to as wide as long, and is distinctly quad-
ripartite with the anterior ralr of adductors about twice
the size of the posterior peir. It is bounded laterally
by ridges which extend anﬁeriorly paerallel to the median
line to about 2/3 the length of the muscle field, and theh
extend anteromedially. A broad median ridge about uniform
in width separates the adductor scars. Brachiophores

stubby, divergent, planar to slightly flaring blades,
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- Cardinal process simple.

Degscription.

Exterlior,--The valves are unequally biconvex to
almost plano-convex with the pedicle valve more convex
then the brachlal, and are subcircular to transversely
subelliptical in outline with well rounded cardlnal angles.
The lateral and anterior commissures are evenly curved‘and
erenulate, and the snterior commissure is slightly sulcate
to rectimarginate. The hinge line stralght, and equal in
length to 2/3 the greatest width which is at midlength.
The width is equal to or slightly grester than the length;
the thickness is equal to about 1/2 the length. The shell
is multicostellate, and the costellae increase by bifur-
cation. At a length of 5 mm, 60 - 70 costellae are
developed. In the median area of the brachlal valve at
a lengih of 5 mm a medlan palr of primarles I are developed
which have gilven off secondaries medially.

Exterior pedicle valve.--The valve is subcircular to

transversely subelliptical in outline, Varies from 9/10

as long to as long as wide, and is evenly convex. The
distinct beak projects - 1/7 the total length posterior
to.hinge line., The interarea 1s apsacline, strongly curved
concave outwards, and 1/l as high as wide. It has rounded
lateral mergins. The delthyrium is triangular, open, and
encloses about a 50° angle at the apex.

Exterior brachial valve.-~The valve 1s transversely
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~ subelliptical in outline, and from 4/5 to 9/10 as long as
wide; It is evenly convex to almost flat, and usually
bears a shallow median sulcus which widens from umbo to
the anterior margin where it equals about 1/3 of the shell
width., The interarea is anacline, flat, and 1/3 to 1/4

as high as pedicle interarea; the notothyrium is triangu-
lar, enclosing about 90°, and 1s partially filled by the
cardinal process,.

Interlor pedicle valve.--A narrow low rounded median

ridge of uniform width extends from the posterior end of
the delthyrial cavity to midlength or slightly anterior

to midlength where it fades gradually. The diductor field
extends to midlength or slightly anterior to midlength,
and is trisngular in outline and 1/2 to 2/3 as wide at

its anterior end as 1t is long. The diductor field has
steep straight lstersl walls which are oriented ebout per-
pendicular to the plane of commlssure. The diductor tracks
and the median ridge rest on & delthyrial platform which
is ralsed above the floor of the valve, The diductor
tracks are bounded laterally by low ridges which extend
anteriorly from the bases of the dental lamellae and have
rodnded anterior margins which extend & short distance
anterior to the median ridge., The teeth ére stubby, tri-
angular in outline, supported by short tabular dental
plates with flattened anterlior margins, and bear deep

crural fossettes on thelr internal face., The anterior
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crenulations are low, rounded, evenly spaced and may bi-
furcate. On some specimens vascular grooves diverge
anteromedially from the anterior margins of the diductor
tracks and fade out anteriorly.

Interior brachlial valve,--The adductor muscle field

is well impressed, extends anteriorly 3/5 to 3/l the
distance to the anterior margin and varies from Li/5 to as
wide as long. It is bounded laterally by ridges which
extend anteriorly parallel to the median line from the
brachiophores to about 2/3 the length of the muscle field
and then extend anteromedially toward the median ridge.

A -low broad median ridge about 1/l as wide as the muscle
fleld divides the muscle fleld and may be unlform in wildth
or taper slightly in width anteriorly. The muscle field
is divided into a posterlor pair and an anterior pair of
adductors by low transverse ridges which are perpendicular
to the median line; the anterior psasir 1s about twice the
size of the posterior pair. The brachliophores are stubby
plates which diverge at asbout an 80° angle, vary from
planar to moderately concave posterolaterally, and are
triangular in lateral profile., The sockets increase in
width laterally and are floored by socket pads which extend
from the base of the breschiophores to the hinge line. The
cardinal process is simple and consists of a short linear
shaft and an elongate oval myophore.' The anterior

crenulations are low, rounded, evenly spaced and may
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bifurcate.

'Discussion.~1£. mcademensis is close to I. gwydderi-

gensis (n. sp., Walmsley, Boucot, and Harper manuscript in
preparation) in that both have a delthyrlal platform on
which the diductor tracks and medlan rldge are rualsed above
the floor of the valve and both specles have relatively
thick dental lamellae with flat anterlor faces. A tri-
angular pedicle muscle field can occur in both speciles,

however, 1t is always present in l. mcadamensis. 1. mcadam-

ensis differs from I. gwydderigensis in having a very low

narrow rounded median ridge which is uniform in width and
gradually tapers in helght anteriorly. The median ridge

of 1. gwydderigensis is higher, expands in width anteriorly,

much wider at its base, and extends abruptly in a broad
slope to the valve floor at its anterior end. The brachial

muscle field extends further anteriorly in I. mcadamensis

than in 1. gwydderigensis.

I. mcademensls differs from I. prima in having & much

more deeply impressed pedicle muscle field which 1s tri-
angular in outline in constrast to that of I. prima which

has subparallel margins. I. mcadamensis has a delthyrial

platform on which the diductor tracks and the median ridge
are ralsed above the floor of the valve; this is lacking

In I. prima. The brachial muscle field of I. mcadamensis

is much more strongly impressed than that of I. prima and

extends further anteriorly.
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I. mcadamensis differs from I. fornicatimcurvata 1n

| having a delthyrial platform on which the diductor tracks
and median ridge are raised above the floor of the valve,
and in having a pedicle diductor field which is triangular
in outline with steep straight lateral walls which are
about perpendicular to the plane of commissure. I.

fornicatimcurvata lacks a delthyrial platform and has &

diductor field which 1s elongate oval in outline, less
deeply impressed and has broadly rounded lateral walls,

The dental lamellese in I. mcadamensls are flattened on

their anterior face whereas in I. fornicatimcurvata they

are rounded on their anterior face. The brachial muscle

field 1n 1. moydartensis extends further anteriorly than in

I. fornicatimcurvata and is distinctly quadrlipartite. 1In

the latter specles it may be bipartite or quadripartite,

1. mcadamensis 1s more finely ribbed and has, on the average,

& less convex brachisel valve than 1. fornicatimecurvata,

Occurrence.-~l. mcadamensis is known from the lower

two members of the lMcAdam Formation which are Wenlock or
Ludlow in age. It occurs in collections from the Arisailg
shore section for which the localitles are not known, but
which contaln a fauna indicative of member 2 of the licAdem
Formation., It occurs at localitles DM7, DMB8, DM9, DMOYA,
DM9B, HASA, HA6, HAF, DI23, HAT, and DR14A in Plctou Gu. It
occurs at localities KA-62-LF and KA-63-L4OOF in the Cobequid
Mountains and at locality 117 in the Lochaber area,

Holotype.--Specimen #22.
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Isorthis fornicatimcurvata (Fuchs, 1919)

Plete X, fics. 11-12;5 Plate XI, figs. 1-25,

1919. Orthis fornlcatlmcurvata Fuchs, Jahrb. Preuss. Geol,
Land,, 39) TeII 13 Heft 13’ ppo 58-613 plq 5, f185o 1-6, lo;
pl. 6, fig. la,

1922, Orthis (Dalmanella) lunata Barrols, Pruvost, and
Dubois, non Sowerby, Me., Soc. Geol. Nord, 6, 2, pp. 77-79,
pl. XI, figS. L=-12,

192} . Dalmanella lunata McLearn, non Sowerby, G.3.C. lMemoir
137, pe 55, pl. 1V, figs. 5, b.

1930. Dalmanellas verneuill Asselberghs pars, non De Koninck,
Mem., Mus. roy. Hist. nat., Belg., 41, pl. 2, fig. §

1942. Dalmanella orbiculapris Dahmer, non Sowerby, Sencken=-

bergiana, 25, pp. l16-117, figs. 14-16.

1952. Dalmeanella orbicularis Dahmer, non Sowerby, Palasonte
ographica, 101, Abt. A, Lf. 1-L, pp. 91-94, T. VII, fig. 1;
T. IX, figs. 20-21; T. X., fige. 6; T. XI, fig. 22; T. XII,
fige 10,

1960, Isorthis fornicatimcurvata (Fuchs), Boucot, Mem.
de 1'Institut Geologique de 1l'Universite de Louvain, Tome
XXI, pa 296=8, pl. X, figs. 6-7,

Diagnosis.-=Unequally blconvex wlth pedicle valve
more convex than brachial, sulcate, subcircular to trans-
versely subelliptical in outline. Pedicle valve with =
narrow rounded median ridge which extends 1/2 the length of
the valve, gradually tapers 1in height at 1ts anterior end.
Elongate subparallel diductor scars with rounded anterior
margins extend 1/2 the length of the valve, are separated
by the median ridge, and bounded laterally by straight
subpsrallel or slightly convergent ridges. The adductor
impressions, when Inmpressed, are elongate oval in outline

and extend anteriorly about 3/li the length of the rwuscle
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_ field. Brachial valve adductor muscle field well impressed,
extends 1/2 to slightly greater than 1/2 the length of the
valve, and is 3/5 to 4/5 as wide as long., It is bound
laterally by ridges which extend anteriorly parallel to
the median line from the brachiophores to about 2/3 the
length of the muscle field, then extend anteromedlally.
Muscle field billobate or tetralobate with subequal muscle
impregssionsg, divided by brosd rounded median ridge of
uniform width. Brachiophores divergent, slightly flaring
blades., Cardinal process simple,

Description.

Exterior.--The valves are unequally bliconvex with
pedicle valve more convex than brachisl valve, and sub-
circular to transversely elliptical in outline with well
rounded cardinal angles. The lateral and anterior com-
missures are evenly curved and crenulate, the anterior
commissure is sulcate. The hinge line 1s straight and
equal to 2/3 the greatest width which is at midlength.
The width is slightly greater than equal to the lengthj
the thickness is sbout 1/2 the length. The shell is
multicostellate, the costellae increase by bifurcation,
At a length of 5 mm, 40 - 55 costellae are developed. In
the median area of the brachlal valve at a length of 5 mm
a median pair of primaries I are developed which have
given off secondaries medlally.

Exterior pedicle valve.--The valve 1s subcircular to
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transversely elliptical in outline, and varies from L/5

as long as wide to slightly longer than wide. It 1s evenly
convex and has & distinct beak projecting 1/6 the total
length posterior to the hinge line. The interarea 1s
apsacline, gently curved concave outwards, and 1/5 as

high as long; the delthyrium is triangular, open, and
encloses about [0°,

Exterior brachlal valve.--The valve is transversely

elliptical in outline, from 2/3 to 9/10 as wide as long,
and less convex than the pedicle valve., It 1s evenly
convex and hears 2 shallow median sulcus which widens

from the umbo to the anterior margin where it equals about
1/3 of shell width. The interarea 1s flat, anacline, and
2/3 as high as pedicle interarea; the notothyrium is trie
sngular, enclosing about 50°, and is partially filled with
cardinal process.,

Interior pedicle valve.,--A rounded median rldge ex-

tends from the delthyriel cavity to mid-length where it
tapers in height to the level of the floor of the valve,
Subparallel diductor tracks with rounded anterior margins
extend 1/2 the length of the valve and are separated by
the median ridge. They are bounded lsterally by straight,
slightly convergent ridges which extend anteriorly from
the dental lamellae and curve around the anterior margin
of the muscle field to intersect the medien ridge. The

adductor scers when impressed are elongate oval 1n outlins,
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and extend from the delthyrial cavity to 3/l4 the length

of the muscle fleld, The teeth are trisngular in outline,
project normal to the hinge line, and bear crural fossettes
on their inner surface, They are supported by short
divergent dental lemellae, A small pedicle callist may bse
present. The lateral and anterior periphery is crenulated
by the impress of the costellae which may extend inwards

as far as the muscle field.

Interior brachial wvalve,-=-The muscle field is well

impressed, extends 1/2 or slightly greater then 1/2 the
lenrth of the valve, and is 3/5 to /5 as wide as long.

It 1s bounded laterally by ridges which extend antesriorly
parallel to the median line from the brachiophores to
about 2/3 the length of the muscle field, and then extend
anteromedially so as to intersect the median ridge at
about a 45° angle. The bounding ridges may be broken at
about midlength, and the anterior portions offset medial to
the posterior portions. A low broad rounded median ridge
of uniform width, about 1/ as wide as the muscle field,
separates the adductor scars. The muscle field may be
subdlivlided into an anterior pair and & slightly smaller
posterior pair of adductor scars by low transverse ridges
whlch are perpendicular to the medien ridge. The brachio-
phores diverge at about an 80° angle to each other, are
slightly flaring blades, triangular in lastersl profile

with a rounded ventral margin, and are connected to the



115

inner wall of the shell by socket pads which floor the
.dental sockets, The cardinal process consists of a narrow
shsft and a simple oval myophore. Anterior crenulations
are low rounded and evenly spaced.

Discusslon.=~The above description 1s based primarily

on specimens from the lower Gedinnian of Germany and Bel-
gium. A large collection from the 3Stonehouse Formation of
Gedinnlan and ﬁossibly Skala age in Nova Scotia hss ylelded
several thousand specimens clearly assignable to I. forn-

icatimecurvata, The vast majority of the specimens from

the Stonehouse Formation fit the above description.
However, about 5% of the brachial valves in this collect-
lon are flat, and a number are less convex than the
specimens from Germany and Belgium. The range of convexity
of the specimens from NHova 3cotla overlaps that of the
specimens from Europe. Although most of the specimens
from Nova Scotia are sulcate, about 5% of them lack a
sulcus. A median ridge 1s very rarely absent 1n the
pedicle valve, and socket pads were noted as lacking in
two of the several thousand specimens studlied., The col-
lection from Nova Scotlia may be best regarded as & geo=-

graphic subspecles of lIsorthis fornicatimcurvata.

I. fornlcetimcurvata differs from I. prima in having

& much more prominent median ridge 1In the pedicle valve,
narrower and longer brachliophores and a shorter, narrower,

less circular, and more deeply impressed braschlal muscle
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field. The outline of I. prima is more circulsr than that

of I. fornlcatimcurvata,

I. fornicatimcurvata differs from I. orbicularis

(Sowerby, 1839) from the Ludlovian of Great Britaln, in
having a more convex brachial valve, somewhail coarser

ribs, and a brachizal muscle field that is more slongate,
less circular 1n outline, and extends further anteriorly.

The brachlial muscle field of I. fornicatimcurvata is

quadripartite or bipartite, that of 1. orbicularis is

quadripartite. In the pedlicle valve of I. fornicatlim-

curvata the lateral margins of the muscle field tend to

be more convergent anteriorly than in I. orbicularis.

Occurrence.,--I. fornicatimcurvata occurs in the Stone~-

house Formation of early Gedinnian and possible Skalsa age
at localities El, E2, E3, =4, E5, E6, CRED, NFll, NF15,
NFA, MCK26, MCK27, MCK30, MCK39, MCKLO, MCK5l, MCKG52,
MCK53, MCKS5L, MCKG55, MCK56, and MCKS57 in the Arisaig area,
It occurs at localities LR8B and LR9 in the Stonehouse
Formation in Pictou Co,, and at locality 81 in the 3tone-
houée Formation in the Lochaber area. It occurs 1ln the
Stonehouse Formation 1n the Cape George ares at locality
F-18 and 1n the Stonehouse Fornation in the Cobequid
mountains at locallties 11F, KA-62-39,4F, KA-63-128F, and
Go8,C. #4971,
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Subfemily Scrizophorlinse
Genus Schizophoria King, 1850

Type species.--Conchyliolithus Anomites pesupinatus Martin,
1%09, Petref, Derb., pl. L9, figs. 13, 1.

Discussion.--about 15 small convex brachisal valves

having cardinalia and = broad muscle field with oblique

transverse ridges as in Schizophoria were found at two

localities in the Stonehouse Formatlion. No pedicle valves
were found., The material 1s not adequate for specific

determination.

3chizophoria sp.

Plate IX, Tirs. 7-10,

Description.,

Exterior braschial valve,=~The valve 1s subecircular in

outline, widest at about midlength and evenly convex., The
hinge line 1s straipght and ebout half the greatest width,
The anterior commissure is crenulate and rectimarginate.
The interarea is flat, anacline and about 1/10 as high as
long; the notothyrium 1s triangular in ocutline and inter-
cepts an angle of about 1,59, The valve is merked by round-
ed costellae which increase by insertion and bifurcation.
"ollow costellae" are evident on some specimens,

Interior brachial valve,-=The muscle field is sllightly

longer than wide and extends anteriorly to midlength. It
1s divided by a narrow median ridge of uniform width and
usually by & palr of transverse ridges which diverge from

the midline at about a ,,5° angle, The cardinal process
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conslsts of a narrow shaft and a small myophore which
sppears to be nonlobate., The brachiophores are erect
blades, triangular in lateral profile, which diverge at a
60° angle to each other., The sockets are triangular 1n
outline and floored by fuleral plates. Low curved ridges
extend anteriorly from the brachiophores and bound the
muscle field, The periphery of the valve 1s marked by the
Impress of the external ornament.

Occurrence,--Schizophoria sp. 1s known fron localities

E-l} and %-5 in the Stonehouse Formaticn of Gedinnian and

possibly Skala age in the Arisaig ares.
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Family Linqporellidae Schuchert and Cooper, 1931

Genus Linoporella Schuchert and Cooper, 1931

Type species.--Orthis punctata Verneuil, 1848, Bull., Soc.
Geol., France (2}, vol. 5, p. 343,

Linoporella sp.

Plate VI, fizs. 14-17.

Degcription,

Exterior.-~The valves are subequally biconvex, sub=-
elliptical in outline, slightly wider than long and widest
at about midlength. The hinge line 1s straight and about
2/3 as long as the greatest width. The anterior commlssure
is rectimarginate and faintly crenulate. The pedicle inter-
area is apsacline, curved, and roughly 1/6 as high as long;
the delthyrium is trlangular and open., The brachial inter-
area 1s low, flat and anacline, The valves are marked by
fine costellae. No trace of coarse pits on the costellsae
such as those found on the type species were noted on the
external molds studied., This 1s presumably due to the
relatively poor state of preservation of the specimens
studied,

Interior pedicle valve.,--The muscle fleld is oval in

outline, about B/h as wide as long, and extends anterlorly
about 1/3 the valve length. The diductor scars are divided
medlally by a falnt parallel slded lrack whlch presumably

marks the area of adductor attachment. A low narrow ridge

extends anteriorly from the muscle fleld along the midline
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to about 2/3 the valve length. The teeth are supported by
parallel dental plates which extend anteriorly to sbout
1/3 the valve length and bound the muscle field, The
dental plates are slightly curved concave medially, The
periphery 1s marked by the faint lmpress of the ornament,

Interior brachial valve.-=-The linear cardinal process

merges anteriorly with a prominent narrow median ridge
which may extend anteriorly as far as the anterior margin.
The brachiophores are erect and about parallel at theilr
distal ends; they curve medlally at their bases and converge
to 1ntersect the median ridge and form a cruralium., A

faint ridge diverges anterolaterally from the anterlor end
of the cruralium on each side of the valve. The periphery
is marked by the faint impress of the ornament.

Discussion.--Linoporella sp.is known from 10 incomplete

specimens and so may not be ldentified specifically. These

specimens are similar to Linoporella punctata illustrated

by Schuchert and Cooper (1932, pl. 18, figs. 13, 14, 17, 18,
2Ly and 33)3; no specilmens of the latter were available for
study.

Qcecurrence.~-Linoporellsa sp occurs in the Beechhill

Cove Formatlon of early Llandovery age at localltles ZLB@
and A-2 1in the Arisalg area,and at localitles DWl and UE22

in Plctou Co.
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Family assignment uncertain:
Genus Salopina Boucot, 1960

Type specles.--Salopina lunata (Sowerby, 1839), The
Silurian System, p. 6ll, pl., 5, fig. 15.

Salopina conservatrixiﬁcLearn,l924)

Flate XIII, figs. 15-22; Plste XIV,
2ims, 1-11,

192l. Dalmanella conservatrix MeLesrn, G.S5.C. Memoir 137,
pﬂ 523 plo II, figsa 2,4., 25 nOn 26”

Type specimens.--McLearn designated a holotype #6205 and

two paratypes #6206 and #6207 all of which are in the
G.3,0, type collections in Ottéwao The holotype and para-

type #6206 belong to S. conservatrix. The paratype #6207

is a Visbyella.
Diagnogig.-=-Dorsally sulcate with transversely

elliptical to subeircular outline, and fine costellae
which radiate with little curvature. Posterior costellae
subparallel to hinge line in brachial valve, Brachiophores
thin blades, with triangular lateral profile, increase in
helght to about midlength and then taper anteriorly. The
width of the brachiophores at thelr base 1s about equal to
their maximum height, They may be oriented perpendicular
to the plane of commlssure or may converge medially towards
the midline et a low angle to each other. Fulcral plates
or socket pads.are present.,

Description.

Exterior.~-The valves are unequally biconvex with the
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pedicle valve having the greater convexity, dorsally
sulcate with transversely elliptical to subcircular ocut-
line, and 3/L to 9/10 as long as wide. The hinge line is
straight and is equal to 3/5 to L/5 the greatest width
which occurs alightly anterior to midlength. The lateral
and anterior margins evenly curved and crenulate; the
anterior commissure 1s sulcate. The surface is multi=-
coste;&ate with hollow costellae which increase by bifur-
cation,

Exterior pedlcle valve.--The valve 1s uniform in

curvature and subcircular to transversely subelliptical

In outline with obtuse, rounded cardinal angles. The beak
projects about 1/10 the total iength posterior to the
hinge line. The interareas is triangular, curved, and
apsacline, wlth sharp lateral margins; the delthyrium is
open, trianguler, and subtends an angle of about L0° at
the apex.

Exterior brachlal vslve,--The valve is suabeilrcular to

subelliptical in ocutline, less convex than the pedicle
valve and bears a shallow sulcus which is about 1/ as
wlde as the greatest width at the anterior commissure.

The cardinal angles are obtuse and rounded, The interares
is plane, anacline and about 1/2 as high as the pedicle
interarea, The notothyrium is triangular in outline and
occupled by the cardinal process.

Interior pedicle valve.--The muscle fleld extends
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3/10 to 1/2 the length of the valve and is slightly longer
than wide., It is usually undivided, cordate in outline,
and is bounded by curved dental lamellae and by low curved
ridges which extend anteriorly from the anterior end of
the dental lamellse and then curve inwards so as to bound
the muscle field anteriorly. A narrow rounded medlan ridge
1s rarely developed., The teeth are small, triangular in
outline and project normal to the hinge line. The anterior
crenulations are flat, closely spaced, may or may not bl
furcate, and are separated by rounded interspaces.

Interior brachial valve.,--The muscle field extends

1/2 the length of the valve, is about 1/3 as wide as the
greatest shell wldth, and is divided by median ridge which
is about 1/3 as wide as the muscle field. The median ridge
18 uniform in width and may be rounded or angular in cross
gectlon. The adductor impressions are bounded laterally
by raised margins which are sub-parallel to the median
ridge and may be slightly concave towards 1it., These
margins curve sharply medially to the base of the brachio-
phores at thelr posterior end. At thelr anterior end they
either terminate at about midlength, or bend medially at
about 2/3 the length of the muscle field, and intersect
the median ridge at about a 45° angle. The muscle field
may be divided into anterlor and posterlor adductor
impressions of equal width separated by low transverse

ridges perpendicular to the median ridge. The brachio-
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phores are thin and bladellke with a triangular lateral

profile. They diverge at about a 30° engle to each other
and may be perpendicular to the plane of commissure or
may converge medislly towards the base of the cardinal
process at a low angle to each other, The width of the
brachiophores at thelr base 1s about equal to their maxi-
mum helght. Curved fulcral plates or socket pads extend
from the proximal end of the brachiophores to the hinge
line and floor the sockets., The simple cardinal process
consists of a faint shaft{ and an elongate oval myophore,
The anterior crenulations are flat, closely speced, separ-
ated by rounded interspaces, and may bifurcate anteriorly.

Discussion.--Salopina conservatrix differs from S,

lungta in that it is smaller in slize, and has brachiophores
which are triangular in lateral profile, 1lncrease in height
to about midlength and then taper anteriorly, and which
may be perpendicular to the plane of commissure or may
converge medially towards the midline at & low angle %o
each other, The width of the brachiophores at thelr base
is about equal to their maximum helght. 2. lunata has

long pointed brachiophores which overhang the surface of
$he valve anteriorly, and which are perpendicular %o the
plane of the commissure. The width of the brachiophores

at thelr base is much less than thelr maximum helght.

Occurrence.--3. conservatrix is known from the upper

member of the Ross Brook Formation of late Llandovery (Cg)
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or low Wenlock age at localities Bl, BS, and B6 in the
Ariséig area and localities DF8, DF9 and DFL3 in Pictou
Co. It occurs in a collection made by A, J. Boucot from
the Hemse Group of Gotlend, Sweden at a locality along
shore 270 m. N.E. of the southernmogt polnt in the inlet

at Djupriks flge., Kraklingbo parish.
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Salopina supmedia (McLearn, 1924)

Flates XII, Tivs. 1-28;5 ¥late XIII, fi=zs. 1-3.

1924, Dalmanella elegantula var, submedla McLe&rn, DP. 53,
pl, IIT, figs. 3, § non 5, 63 pl. 1V, fig. B,

1960. Salopina lunata Boucot, non Sowerby, 1839, pl. 1,
figs. o0=12,

Type specimens.--McLearn designated a holotype #6208 -

which 1s in the G.S.C, type collections in Ottawa - and
paratypes #419, 420, and 428 which are in the Feabody
Museum of Yale University. Paratype #28 belongs to S.

submedia; paratypes #L19 and #.,20 belong to Isorthis forn-

icatimecurvata (Fuchs, 1919).

Diagnosis.--Plano-convex to biconvex with the pedicle
valve moderately convex and the brachial valve almost flat;
gently to strongly sulcate; subcircular to transversely
subelliptical in outline. Costellse coarse, radiate and
laterally curve so that posterior ribs intersect hinge
line at a considerable angle. Costellae rounded 1in out-
line., Brachiophores thick, tabular. Socket pads are pre-
sent.

Description.,

Exterior.--Plano-convex to biconvex with the pedicle
valve moderately convex and the brachial valve almost flat,
gently to strongly sulcate, subcircular to transversely
subelliptical in outline. Hinge line straight and 3/ as
wide as the greatest width which is at mldlength. Lateral

and anterior margins evenly curved and crenulate, anterior
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margin sulcate, cardinal angles well rounded, obtuse.,
Shell costellate, costellae hollow, rounded in cross sec-
tion and increase by bifurcation.

Exterior pedicle valve.--Curvature uniform, outline

subclrcular to transversely subelliptical with obtuse,
rounded cardinal angles. 3Beak projects 1/6 total length
beyond hinge line., Interarea apsacline, strongly concave
outwards, and sbout 1/68 as high =23 long; delthyrium open,
intercepts an angle of about 40° at the apex.

Exterior brachlal valve.--Flat to very gently convex,

sulcate, subcircular to semiellipticsl in outline, cardinal
angles obtuse, rounded, Interarea anacline, planar, about
2/3 as high as the pedicle interarea; notothyrium triangu-
lar in outline, occupied by the base of the cardinal pro-
cess, Multlicostellate, costellae radliate and curve
laterally and posteriorly; posterior costellae intersect
the hinge line at a considerable angle,

Interior pedicle valve.=-=Muscle field extends 3/10 to

2/5 the length of the valve and 1s slightly longer than
wide, cordate in outline; narrow rounded median ridge may
divide the nuscle field, It 1s bounded by curved dental
lamellae and by low curved ridges which extend anteriorly
from the anfterior end of the dental lamellae and then
curve inwards so as to bound the muscle fleld anterlorly.
The teeth are small, trianguler in outline and project

normal to the hinge line., The anterior crenulations are
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- wide, flat, and may bifurcate.: They are separated by
narrow rounded interspaces.

Interior brachial valve.--Muscle field extends 1/2

the length of the valve and is about 1/3 as wide as the
greatest shell width, divided by broad rounded medlen ridge
of uniform width which is 1/3 as wide as the muscle field.,
The adductor impressions are bounded laterally by raised
mergins which are parsllel or diverge at a low angle to
the median rldge, and which curve sharply medially to the
base of the brachiophores at their posterlor end. The
muscle field is often divided into an anterior palr and

a posterior palr of adductors of equal width by low narrow
tra nsverse rldges, The brachiophores are thick, tabular,
triangular in outline, and diverge at a low angle to each
other. Sockets triangular in outline, floored by socket
pads with a concave ventral surface. The cardinal process
is simple, oval in outline, and elongate parallel to the
median line, The anterior crenulations are wide, flat,
and may bifurcate. They are separated by narrow rounded
interspaces,

Discussion.--Salopina submedia may be distinguished

from S. lunata (Sowerby, 1839) by its less convex brachial
valve, thicker and less pointed brachiophores, and cos-

tellae whlch curve laterally so that the posterior costel-
lae intersect the hinge line at a high angle. The costel=

lae of S, lunata radiate with little or no curvature.
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S» submedla may be distingulshed from S. conservatrix

by its thicker brachiophores and coarser costellae which

radiate and curve laterally. The costellae of 8. conserv-

atrix radiate with little or no curvature as in 8. lunata.
S. submedla 1s consldered by the author to be con-

specific with Salopins lunata Boucot, 1960, non Sowerby,

1839 (Boucot, 1960, pl. 1, figs. 6-12) from the Jones Creek
Formation of New Brunswick (MacKenzie, 1951 a, b,) of
posslble Ludlow age.

Occurrence.--S. submedla 1s known from the French

Rlver Formation of late Llandovery or Wenlock age at
locallties MCKl and MCK6 in the arisalg area and at locsal-
ities DF13, DF15, DF16, DF17 and FR22 in Pictou Co. It

is known from all four members of the lMcAdem Formation of
Ludlow and possibly, in part, Wenlock age. It occurs at
localities Cl, G2, €3, C4, CS, MCK13, MCK32, BB-F, BB-I,
and Z32 in the lMcAdam Formation in the Arisaig area, and
at localities I06, DM7, DM9, DI23, and HAF in the McAdam
Formation in Pletou Co, It is known from the Moydart
Formation of Ludlow age at localities D1, D2, D3, SB2, SBL,
SBS and 8B6 in the Arisaig area and at localities DSL3 and
DS53 in Plectou Co, It occurs in the Stonehouse Formation
of Gedlnnian and possibly Skala age at localilty MCK39 in
the Arisaig area and in collections from the shore section
in the Arisalg area for which the localities are unknown,

It occurs in the Stonehouse Formation in the Cobequid
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Mounteins at locality KA-62=-394F., It occurs in the
Kerroﬁgare Formation of upper Llandovery - Ludlow age

at localities HBB83, HB85 and HB91,
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Salopina stonehousensis (new species)

Plate WIII, fies. 4-14,

Diagnosig.=--Usually nonsulcate, subcircular to sub-
elliptical in outline, finely costellate. Costellae
radlate with little curvature; posterior costellse sub-
parallel to hinge line in the brachlal valve. Brachio-
phores thin, bladelike and triangular in lateral profile,

Descriptiona.

- Exterior,--The valves are unequally blconvex, wlth
pedicle valve more convex than brachial, and subcircular
to transversely subelliptical in outline. A sulcus
generally lacking, but is sometimes very faintly developed.
The hinge line straight and equal to 3/5 the greatest
width which occurs at midlength., The length varies from
L/5 to equal to the width. The anterior and lateral
margins are rectimarginate, crenulate and evenly curved,
The valves are multicostellate with hollow costellae whilch
increase by bifurcation.

Exterior pedicle valve.,--The valve is evenly convex,

subcircular to subelliptical in outlline with anterior
margins which are parallel to the hinge line, and lateral
margins which are evenly rounded, The cardinal angles
are well rounded and obtuse., The beak projects 1/8 the
total length posterior to hinge line. The interarea 1s

1/6 as high as long, apsaclinez, curved concave outwards,
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and has sharp lateral margins, Delthyrium open, triangu-
lar, subtending an angle of about 40° at the apex.

Exterior brachial valve.--The valve is evenly convex,

subelliptical in outline, wlth the anterior margin parallel
to the hinge line and the lateral margins evenly rounded,
The cardinal angles are well rounded and obtuse. The inter-
area is 1/10 as high as long, anacline, and planar; the
notothyrium is triangular, and filled at its base by the
cardinal process,

Interior pedicle valve.,--The muscle field 1s oval in

outline, exfends 1/3 the length of the valve, and is about
1/L4 as wide as the greatest width. In some cases, the
diductor scars are impressed on thelr inner margins and
are separated by a flat median area about 1/3 as wide as
the muscle field, The muscle field is bounded laterally
by the curved dental lamellae and laterally and anterioriy
by low ridges which extend anteriorly from the dental
lamellae and curve medially., The teeth are small and tri-
angular in outline. The anterior crenulations are flat,
closely spaced and may bifurcate snteriorly, They extend
inwards about as far as the muscle field.

Interior brachial valve.--The adductor muscle field

extends 1/2 the length of the valve and is 1/3 as wide as
the greatest shell wldth, It is divided by a rounded
median ridge which varies from 1/3 to 1/6 as wide as the

muscle field. The adductor impresslons are bounded
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laterally by ralsed margins which may be subparallel to
‘the medlian ridge or may diverge at a low angle to it, and
which may be stralght or slightly concave inwards. These
margins fade out anteriorly at about midlength and curve
sharply medially to the base of the brachiophores at their
posterior end. The adductor impressions are not subdivide
ed into an anterior and a posterior pair. The brachlo-
phores are thin, bladelike, triangular in lateral profile,
and diverge st a 30° angle to each other., They are
oriented perpendicular to the plane of commissure. Fulcral
plates extend from the proximal end of the brachiophores
to the hinge line and floor the socket. The cardinal
process 1s simple and elongate oval in outline. The an-
terior crenulations are flat, closely spsaced, extend
inwards as far as the muscle field, and may bifurcate
enteriorly.

Discussion.--S. stonehousengig differs from S. lunata

and S, conservatrix in that it 1s generally nonsulcate,

whereeas, the latter two species have a well developed
sulcus. It differs from 8. lunata in having less pointed
brechiophores,

S. stonehousensis differs from S. submedia in having

thicker brachiophores and costellae which are straight or
only very slightly curved in contrast to the strongly
curved costellae of 3. submedia,

Qccurrence.--S., stonehousensls occurs 1in the 3t cnehouse
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Formation of early Gedinnian and vposslibly Skala age at
localities Ej, E5, BE7, E8, C-RED, NF1lL4, NF1l5, NFA, MCK27,

MCKLO and MCK41l in the Arlsaig area and localitles LR1,
DT1 and NR3 in Pictou Co.

Holotype.-~-Specimen number 98.



135

Genus Proschizophoria faillieux, 1911

Type svecies,--Orthis personata Zeiler 1857, Verh, Nat.
Hist. Ver, Bonn, vol. 1L, p. 48, pl. L4, figs. 9-11l.

Proschizophorla sp.

Description,

Ixterior,--The valves are subequally bilconvex, sub=-
circular to subelliptical in ocutline with rounded cardinal
mergins, and vary from slightly wider than long to slightly
longer than wide. The hinse line is about 1/3 as long as
the greatest width which occurs at about midlength, The
pedicle interarea is about 1/5 as high as long snd apsa-
cline. The brachial interarea is about 1/6 as high as long,
flat and anacline; the notothyrium intercepts about a 40°
angle and 1s filled by the cardinal process. The valves
are marked by rounded costellae which increase by insertion
end bifurcation.

Interior pedicle valve,--~The teeth are supported by

dental lamellae which bound the muscle field laterally.

The muscle fleld is oval in outline, slightly longer than
wide and extends anteriorly almost to midlength. The
muscle field is not divided, The adductor scars are not
impressed., The internal surface is marked by the i1mpress
of the external ornament anterlor and lateral to the muscle

field.

Interior brachisl valve.-~The muscle field is oval in
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outline, about as wide as long and extends anteriorly 1/3
to 1/2 the valve length; 1t 1s divided by a narrow medlian
ridge., The cardinal process ls narrow, bladellke, and
apparently simple. The brachiophores are erect blades,
triangular in lateral profile which diverge at about a 40°
angle to each other. The sockets are triangular in outline,
rounded st their base, and floored by fulcral plates., The
velve is marked by the impress of the external ornament
anterior and lateral to the muscle fileld,

Occurrence.~-Proschigzophoria sp. occurs in the Stone=-

house Formation of Gedinnian and possibly Skala age at
localities LRLA and G.S.C. 45432 in Pictou Co. These
localities are from the uppermost 50 feet of the Stonehouse
Formation in Pictou Co. which 1s quite possibly Gedinnian
age as the conformably overlylng Knoydart Formation con-
tains upper Downtonian fish 650 feet above the Stonehouses

Knoydart contact (Dinely, 1962).

Suborder Strophomenoidea Malllleux, 1932
emend Opik 193}, emend wWilliams, 1953

Superfamily Strophomenacea Schuchert, 1896.
Pamily 3tropheodontidae Caster, 1939
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Genus Leptostrophia Hall and Clarke, 1892

Type species.--Leptostrophia magnifica Hall, 1857, 10th Rept,
N, ¥, >tate Cab., p. b5l.

Diagnosis.--Plano~-convex to gently concavo=-convex
stropheodontlids with a trianguler muscle field in the
pedicle valve usually bounded by ridges and with socket
plates,

Discussion.-~Unequally parvicostellate leptostrophids

which differ from contemporesneous and lster Leptostrophia

in having prominent dental plates are common and widespread
in beds of early Llandovery agé and occur in beds of Cg or
low Wenlock age in the Arisaig area. These have the essen-
tial characters of the genus - gently convex pedicle valve,
flat or gently concave brachial valve, trisngular muscle

field in the pedicle valve, and socket plates, A new sub-

genus -~ Eoleptostrophia is erected below to include these

leptostrophids,

A second group of Leptostrophia, comprlsed of species

with unequally parvicostellate ornament which lack dental
plates, occur in beds of early Llandovery to middle Devoalan
(Hamilton) age. The author proposes to erect a new, and, as

yet, unnamed, subgenus of Leptostrophia based on L. tenuls

(Williems, 1951, p, 126, pl, VIII, figs. 7=9) to lnclude
the specles belonging to this group.

A thlrd group of Leptostrophia, comprised of species

which are ornamented by closely spaced costellae of uniform

width and which lack dental plates, occur in beds of Wenlock
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to Siegenian apge, These include L. magnifica, the type

speciés of Leptostrophia, and are here considered as com-

prising Leptostrophia (Leptostrophia) Hall, 1892,

The earllest known representatives of the genus are

L. (Eoleptostrophia) occurring in beds of early Llandovery

age; and L., tenuls antecedens (Williams, 1951, p. 125-6,

pl., VIII, figs. 5, 6) from the Gasworks Mudstone of early
Llandovery age in Wales, which belongs to the new unnamed
subgenus that has unequally parvicostellate ornament and
lacks dental plates, Both of these are considered to have

been derived from a Rafinesquina similar to R. planulata

(Cooper, 1956, p. 886-7, pl. 266, figs., 1l=li) from the
Oranda Formation in Virginia of Trenton age. R. planulata
closely resembles these early representatives of Leptostro-
phia in convexity, outline, ornament and in 1its cardinalia,
dental plates and pedicle musecle field, It differs from
them in having simple teeth, in contrast to the denticles

of the early Leptostrophia, and in having a shorter pedicle

mugcle field.,

Fostropheodonta (Willisms, 1951) based on Eostropheo-

donta hirnantensis (M'Coy, 1851, Ann. Mag, Nat. Hist., 2nd,

Ser., Vol., 8, p. 395) from the Hirnant Limestone of early
Llandovery age in the Bala District, Wales, 1s here re-
stricted to include stropheodontids with fasclculete costel-
lae, a few denticles on each side of the delthyrium, dental

plates, a posteroventrally directed bilobed cardinal
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process, socket plates, and obscure muscle flelds in both
valves. So restricted, the genus includes only the type

species and Eostropheodonta siluriana Davidson, 1871 fron

the Ashglll Shales of Yorkshire, England. It differs from

Eoleptostrophla in ornament and 1n havling ovbscure muscle

gcars in both valves. It differs from the new unnamed sub-

genus of unequally parvicostellate Leptostrophla which lack

dental plates in ornament and in having dental plates. The

relationship of Eostropheodonta to Leptostrophia is not

clear; 1t 1is very possible that they were derived independ-

ently from two distinct stocks of Rafinesquina.

The new unnamed genus of unequally parvicostellate

Leptostrophia which lack dental plates is considered to

have zgiven rise to Leptostrophia (Leptostrophia) in the

upper Llandovery. Leptostrophla (Leptostrophia) is con-

sidered to have given rise to Irotoleptostrophia Caster,

1939 in the lower Devonian. The latter genus differs from

L. (Leptostrophia) only in lacking socket plates.

The proposed relationships of the groups discussed
above 1s shown in filgure 2.

Subgenus Loleptostrophia (new subgenus)

nge species,--Rafinesquina beechhillensis McLearn, 192,
G.5.C. Memoir 137, p. 60, pl. L, fig. 15.

Specles assipgned,

Leptostrophie filosa var. mullochensls Reed, 1917, Trans-
actlions of the Royal Soclety of Edinburgh, Vol. LI, pert. V,
no. 26, pp. 894-5, pl., XVII, figs., }-8.

Rafinisquina beechhillensis McLearn, 192l.

Eostropheodonta sp. Boucot and Johnson, Brachiopods of the
Lde Quartzilte (Lower Llandovery) of Norderon, Jemtland,
Sweden (in press).
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Eoleptostrophia sp. in collectlons of A. J. Boucot from

" beds of early Llandovery age in the Merida Andes, Venezuela
(at localities AR2207, AR2079, AR2081, 80748, SME1583),
Eoleptostrophia sp. in collections of A, J. Boucot from

beds of early Llandovery age in Quebec (at localities G-30
(Cabano Formation, Lake Temisqgouata area, 1/2 mi. 8.W. of
Polnte aux Trembles); G=34, (2 1/2 mi. N.4. of Notre Dame);
Ff (Pointe sux Trembles Formation, Rimouski-Matepedia aresa},
T-23-7F (Gaspe), and T-12-2F Clemville Formation, Gaspe),
57-L-83 (Pointe aux Trembles).

Diagnosis.=-Plano-convex to gently conecavo-convex,
unequally parvicostellate leptostrophids with & prominent
convex chilidium and often 2 small apilcel pseudodeltidium.
Pedlcle valve with dental plates, a triangular muscle fleld,
a few denticles along the hinge line on each side of the
delthyrium, Brachial valve wlth postero-ventrally directed
cardinal process lobes, socket plates, semli-oval or obscure
adductor scars., Socket plates are crenulate along their
posterlor face; sockets may bear a few denticles,

Discussion.,-~Leptostrophia (Eoptostrophie) mullochen=-

sis (Reed, 1917) from the Mulloch Hill Group of early
Llandovery age in the Girvan district, Scotland; L. (E.)
beechhillensis {(McLearn, 192)j) from the Beechhill Cove

Formetion and Glencoe Brook Formation of early Llandovery
age and the middle and upper members of the Ross Brook
Formation of late Llandovery and posasibly early Wenlock

age; ‘L. (E.) sp. from the Ede Quartzite of early Llandovery
age of Norderoh, Jemtland, Sweden; L. (E.) sp. from beds

of early Llandovery age in Quebec; and L. (E.) sp. from

beds of esrly Llandovery age in the Merida Andes, Venezuela
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all closely resemble each other in outline, convexlty,
ornament, 1in thelr cardinalla, and in the extent of their
pedicle muscle fields and dental plates. All of these are
probably best regarded as belonging ot L. (E.) mullochensis,

however, a positive assignment cannot be made untll specie

mens of L. (E.) mullochensis are studied,

Leptostrophia tenuis antecedens (Williams, 1951) from

the Gasworks Mudstone of the lower Llandovery of Wales does

not belong to Eoleptostrophis as 1t lacks dental plates,

It is the sarliest known species belonging to the proposed

new subgenus of unequally parvicostellate Leptostrophis

without dental plates.
Eoleptostrophla beechhillensis (McLearn, 192))

Plate XV, Figures 1l-6,.
192L. Rafinesquina beechhillensis Meclearn, ref. cit.

Description.

Exterior.~-The pedicle valve is very gently convex;
the brachial valve is flat to gently_concave. The valves
are semi-elliptical in outline, from 2/3 as long to as
long =s wide, alate, and widest at the straight hinge line.
The pedicle interarea is flat, apsacline and about 1/25 as
high as longs the trianguler interarea intercepts about a
right angle and is apparently open. The brachial interares
1s flat, high anacline to orthocline, and less than half as
high as pedicle intersrea; the notothyrium is filled by a

chilidium which is convex outwards., The valves are
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unequally parvicostellate.

Interior pedicle valve.-=-Short ridges bearing 3 to 6

denticles extend along the hinge line on each side of the
delthyrium. Dental plates diverge anterolaterally from
the delthyrium at a 75° - 90° angle to each other to 1/10
t0 l/ 5 the valve length, and bound the trlangular muscle
field posteriorly. The muscle field extends anteriorly
1/3 to 1/2 the vealve length. The adductor scars, when
impressed, are confined to the posterior half of the muscle
field. A small rounded ventral process is present., The
internal surface 1s marked by the impress of the external
ornament which extends posteriorly as far as the muscle
fleld.

Interior brachisl valve,--The cardinalls consist of

2 billobed posteroventrally directed cardinal process and
socket ridges which diverge anterolaterally at & 1200 angle
to each other. The socket plates bear 3 to 6 crenulations
on their posterior face which correspond to the denticles
of the pedicle valve. A low rounded myophragm extends
anteriorly to about 1/l the valve length and separates the
faintly impressed semi-elliptical adductor scars, The
internal surface 1s marked by the lmpress of the externsal
ornament which extends posteriorly as far as the muscle
field.

Occurrence.~--L. (E.) beechhillensis occurs in the

Beechhlill Cove Formatlion of early Llandovery age at
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localities A-l, A=2 and A-3 in the Arisalg area; and at

| localitles DW1l, UE22, All, and MHZ2 in Plctou Co. I%
occurs in the Glencoe Brook Formation of early Llandovery
age at locality FT5., It occurs in the middle member of
the Ross Brook Formation of late Llandovery (Cz~Cg) age
at locality ME 29 in Pictou Co., end in the upper member
of the Ross Brook Formation of late Llandovery (Cg) or
Low Wenlock age at locality FR45 in Plotou Co.
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Subgenus Leptostrophia Hall and Clarke, 1892

Type species.--Leptostrophia magnifica Hall, 1857, op. cit.

Diagnosis.~-Leptostrophls which lack dental plates and

have an ornament of closely spaced uniform costellse,

Leptostrophia sp.

Plate XV, firs. 7a,b.

Description,

Exterior pedlcle valve.=-The valve 1s gently counvex,

seml-elliptical in outline, and widest at the straight hinge

line. The interarea is flat, apsacline and about 1/20 as
high as long; the delthyrium is triangular, open, and inter-
cepts an angle of about 60°, The valve is marked by fine
rounded costellae of about uniform width separated by
slightly wider, rounded interspaces. The costellae increase
by insertion,.

Interior pedicle valve,--Ridges bearing a small number

of denticles extend along the hinge on each side of the
delthyrium. The muscle field is triangular in outline,
bounded lalberally by low rldges, and blsected by a narrow
median ridge. The lateral margins of the muscle field
diverge at about a 75° angle to each other. The muscle
field extends anteriorly slightly less than 1/2 the vslve
length and 1s open anteriorly. The lnternal surface 1is
marked by the impress of the external ornament anterior and
lateral to the muscle fleld, and is pustulose lateral to

the muscle flelda.
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Discussion.--0 brachial valves of this species were

found; hence, it is not known whether it had socket plates

as In Leptostrophia or lecked socket plates as in Proto-

leptostrophia. However, as Protoleptostrophia 1s not

known in beds older than Siegenian (Becraft-Oriskany) age,
the species, in all probabllity, had socket plates.

Occurrence,=-This species is known from the French

River Formation of late Llandovery (Cg) or Wenlock age at
localities DF13 and DF15 in Pictou Co.; from member 1 of
the McAdam Formation of Wenlock or early Ludlow age at
locality C-1 and from member 2 of the McAdam Formation of

Wenlock or early Ludlow age at locality C-2,
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Genus Amphlstrophia Hall and Clarke, 1892

Type species.--Strophonella striata Hall, 1843, p. 10k,
figo 3

Amphistrophia funiculata (M'Coy, 1846)

Plate XVI, figs. 1-7,

1846. Orthis funiculsta M'Coy, Sil. Foss. Ireland, p. 30,
pl. 3, fig. 11l.

Descriptione.

Exterior.--The valves vary from 1/2 as wide as long
to slightly less than as wlide as long, and are semle
elliptical in outline, widest at the straight hinge line
and alate., The pedicle valve 1s initially gently convex,
the brachial velve 1s initlally flat or very gently con-
cave; the valves become resuplinate and sharply genlculate
at a length between 8 to 1l mm from the apex. The geni-
culate margins of the valves are Ilnclined at a 70° - 80°
angle to the central portions of the valves, The commis-
sure may be smooth or crenulate, the enterior commissure
is rectimarginate. The pedlcle interarea is apsacline,
planar, and about 1/20 as high as long; the brachial
interarea 1s linear. The pedlcle interarea 1s marked by
alternating grooves and ridges in the median 1/3 of the
valve which mark the former position of the dentlicles.
The delthyrium intercepts an angle of sbout 600 at the
apex. A minute aplcal pseudodeltitlum 1s present., The

valves are marked by rounded costellae that increase by
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insertion., The inserted costellae are initieslly much
finer than the primary costellae but lincrease in width and
helght distal to the apex so as to become equal in width
to the primary costellase. In a given small area on the
~surface the ornament consists of uniform coarse costellse
separated by 1lnterspaces of sbout the same width which
may bear a single relatively fine costellae of higher
order. The valves are pseudo-punctate. The body cavity is

Very narrow.

Interior pedicle valve.~~The hinge line of adult

shells bears denticles along 1/3 to 1/2 of its length.
The process plts are low; the ventral process 1s low and
hourglass shaped. The muscle fleld is seml-oval to oval
in outline, extends anteriorly 1/2 to L/5 the length of
the valve, and veries from 2/3 as wide as long to as wide
as long, and is dilvided by & median ridge. It is bounded
laterally by curved ridges which are convex outwards, and
originate a short distance anterior to the hinge line. The
bounding ridges may (1) terminate in the posterior half
of the muscle field or (2) terminate at the anterior
margin of the muscle field or (3) curve medially and then
posteriorly at their anterior ends so as to intersect at
the median llne and completely enclose the muscle fileld,
On specimens In which the muscle field is not bounded
anteriorly by ridges, 1t may be closed or may be open

anteriorly. The adductor scars are elongate, oval in
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outline and confined to the posterior half of the muscle
'field., The muscle field may be widest at its mid-length
or at a point posterior to its mid-length. The bounding
ridges may be evenly curved or may be relatively stralght
at thelr posterlor end and relatlvely strongly curved at
their anterior end. The internal surface may be marked
by the impress of the external ornament in the peripheral
portion of the valve.

Interior brachial valve.--The cardinal process lobes

are postero-ventrally dlrected, tear shasped in cross
section, and have flat, striated sttachment faces. They
are separasted by a rounded groove that may bear & minute
median ridge. The socket ridges diverge antero~laterslly
at about 120° angle to each other and extend anteriorly

as far as the cardinal process lobes. A low, rounded
medlan ridge which is wide at 1ts posterlor end and
decreases 1In width anteriorly extends from the cardinalis
to 1/3 to 1/2 the length of the valve. The muscle field
consists of a palr of semi-oval adductors which extend
anteriorly 1/3 to 1/2 the length of the valve and are open
anteriorly. ZEach adductor may be divided into equal parts
by a low ridge which extenda antero-laterally at a low
angle to the median line. The internal surface is pustulose
and may be marked by the impress of the external ornsment
in the peripheral part of the valve.

Discussion.-fé. funiculaeta differs from é. striata




150
(Hall, 1843) in having sharply geniculate anterior and
lateral margins in contrast to the margins of A. striats
which are gently deflected ventrally.
A. funiculata differs from Amphistrophia loeblichi

(Amsden, 1951) in having ornament consisting of uniform
coarse costellae separated by interspaces of about the
seme width which may bear a single relatively fine costel-
lse of higher order. A. loeblichi is parvicostellate.

Occurrence.-=-This specles is widely distributed in

beds of Wenlock-Ludlow age in North America and Burope.
It occurs in Nova Scotia in the lower two members of the
McAdam Formstion of Wenlock or Ludlow age, et localities
C2 and MGBl in the Arisalg area, at localities HAT, DTrle2,
DT23, and HAF in Pilctou Co,, and at localities KA-62-4L4F,
KA-62-j00F, KA-63-115F and KA-63-123F in the Cobequid

mountains,
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Amphistrophia ef. A, striata (Hall, 18,3)

Plate XV, figs. “=10.

Exterior.-~The valves are seml-elliptical in outlins,
widest at the hinge stralght line, alate,resupinate, finely
costellate to parvicostellate, and 3/5 to L/5 as long as
wide. The pedicle valve 1s initially gently econvex, the
brachlal valve is initially flat or gently concave; both
valves become gently deflected ventrally., The anterlor
commissure 1s crenulate and rectimerginate. The pedicle
interarea is flat, high apsacline,and about 1/25 as high
as long; the brachial interares is linear. The delthyrium
is apparently open. It is not clear from the available
specimens whether or not an apical pseudodeltidium was
present., The nature of the notothyrium ls not clear from
the avallable specimens, The valves are pseudopunctate,
the body cavity is narrow,

Interior pedicle valve.-~-The muscle fleld is semi-

oval in outline, open anteriorly, bounded by curved ridges,
and divided by a low median ridge. It extends anteriorly
about 1/3 - 1/2 the length of the valve and is about as
wlde as long. The ventral process, adductor scars, and
denticles are not preserved on the avallable specimens.
Anterlior and lateral to the muscle field, the internal
surface 1s marked by the impress of the external ornament.,

Interlior brachlal valve.--The cardinal process lobes
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“are oval in outline, postero-ventrally directed, and
separated by a rounded groove which bears a minute medlan
ridge., The socket rilidges divérge antero-laterally at a
120° angle to esach other. The muscle field consists of
semi-oval adductors separated by a low myophragm which 1s
wide at i1ts posterior end and decreases 1in width anteriorly.
The muscle field extends anteriorly about 1/3 the length of
the valve, The internal surface 1s marked by the Impress
of the external ornament anterior and lateral to the muscle
field,

Discussion.-~A. cf. A. strista closely resembles 4.

strlata in shape, ornament, cardinalia and muscle fields.
However, as the extent of the denticles along the hinge
and the nature of the ventrsl process and adductor scars
are not evident on the avallable specimens, a positive
assignment cannot be made, Only 15 fragmental specimens
of A, cf. A, striata were avallable for study,

Occurrence.--This species occurs at localities HAT,

DM7 and DM8 in Pictou Co., in the lower member of the

McAdam Formation of Wenlock or Ludlow agse,
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Genus Shaleria Caster, 1939

Type specles.~-3trophomena gilpenl Dawson, 1881, Cam. Nat,
n. ser. 9, p. 341.

Diagnosis.--Gently concavo-convex stropheodontids with
2 muscle field iIn the pedicle valve consisting of narrow,
elongate parallel-sided diductor tracks in some cases
flanked laterally by a pair of shorter, parallel-sided
accegsory diductor tracks. The diductor tracks and acces-
sory diductor tracks are bounded lesterally by low ridges.
The diductor tracks are divided by a median ridge which
bifurcates at 1ts anterior end. Brachial valve with two
palrs of stralght rldges asnterior to the muscle fileld - a
medial pair which are parallel or diverge slightly anter-
lorly and 2 lateral pair which diverge slightly anteriorly,

Discussion.=-Williams (1950, p. 281) defined Telseo~

shaleria based on Telaeoshaleria sulcata (Williams, 1950)

as a subgenus of Shalerlia. However, Telaeoshsleria closely

resembles the Pholidostrophia lepis {(Bronn, 1835) species

group in its external shape and outline, and in certain
features of 1ts brachial interior; and is conslidered by the
author to be related to this group, The P. lepils specles
group are clearly phollidostrophids and are considered by
the author to belong to & now unnamed genus of the sub=-
family Pholidostrophiinae Steinbrook, 1943, Thus, Telaeo=
shaleria 1s also conslidered by the author to belong to the
Pholldostrophiinae. (See Harper and Bouecot, 1963, p. 7l

and the dlscussion of the subfamily Pholidostrophiinae on
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page 171 of thils report.)

williams (1953, p. 46) placed Meclearnites Caster, 1939
in synonomy with Shalerils, bﬁt Mclearnltes has a broad semil-
elliptlical muscle field in the pediele valve with widely
spaced lateral margins; this differs markedly from the nar=-
row elongate parallel sided dlductor tracks of Shaleria.
Shaleria has a bifurcating median ridge in the pedicle
valve and the two palrs of ridges anterlor to the musecle
field in the brachlal valve; these structures are lacking

in Mcglearnites. Hence, Shaleria and Mclearnites are clearly

distinct genera. The author considers them to be unrelated
at the subfamily level.
Sheleria gllpeni (Dawson, 1881)
Plate XVII, figs. 6-7; Plate XVIII, figs. 1-T.

1881& Strophomena gilpeni Dawson, Can. Nat., n. ser. 9,

p. 341.

1924, Brachyprion gilpeni (Dawson) McLearn, G.S.C. Mem. 137,
j o) 61, plc 5, figSo 28-29.,

1953. Shaleria gllpeni (Dawson) Williams, G.S8.A. Mem. 56,
pl. 12, figs. 9-13.

Degcrivtion.

Exterior.--The valves are gently concavo-convex, seml-
elliptical in outline, alate, wldest at the stralght hinge
line, and vary from 1/2 as long as wide to as long as wide.
The pedicle interarea is flat, apsacline and about 1/25 as
high as long: ihe delthyrinme is 4riangular, lntercepts an
angle of about 600, and bears an aplcal pseudodeltidium.
The dbrachial Interarea is linear. A prominent chilidiunm

which 1is strongly convex outwards extends upward 1lnto the
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delthyrium., The,valves are marked by rounded costellae
| that attaln a uniform wldth separated by interspaces of
about the same width which may bear a single fine inserted
costellae, The costellae increase by insertion; the in-
serted costellae are very fine at thelr point of origin
and increase in width distally to reach the width of the
lower order costellae between which they are inserted.
The costellae are evenly curved laterally on some specimens;
on others they may follow a somewhat irregulsr undulating
course., Thé valves are marked by fine, evenly curved
concentric growth lines,

Interior pedicle valve,~=The muscle fleld consists of

a pair of narrow elongate parallel sided diductor tracks
which are parallel at thelr posterior end, and may be
parallel or slightly divergent at their anterlior end,
usually flanked laterally by a narrower and somewhat
shorter psir of parallel sided accessory diductor tracks.
The diductor tracks are divided by a prominent medlian ridge
which blfurcates at its anterlior end. Both the diductor
tracks and the accessory diductor tracks are bounded later=-
ally by prominent rldges; the ridges bounding the accessory
diductor tracks may curve medially at their anterior end %o
enclose the tracks. The diductor tracks extend anteriorly
to about midlength., The accessory diductor tracks vary in
width from specimen to specimen; +they may be 2/3 &s wide as

the diductor tracks or may be extremely narrow and almost
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~llnear, They are absent on some specimens. The ventral
process 18 constricted in width at its midlength, Numerous
denticles are present along the hinge line; the denticles
occur from the delthyrium to about 1/2 the distance to the
cardinal angles on each side. The internal surface is mark-
ed by the impress of the external ornament peripheral to

the muscle fileld.

Interior brachlal valve.--The bilobed cardinal process

is posteroventrally directed to posterliorly directed, The
prominent straight socket plates diverge at a 120° angle to
each other. The muscle field consists of a palr of short,
semi-elliptical adductor scars which are divided by a brosad,
rounded median ridge which tapers in width anteriorly and
bounded laterally by a pair of parallel rounded ridges which
are wide at thelr posterior end and taper in width anterior-
ly. On small specimens the adductor scars are not always
impressed and the median ridge is not always present., Two
pairs of narrow ridges occur anterior to the muscle field:

a medial pslr which are parallel or very slightly divergent
anteriorly, and are sltuated close to the midline; and a
higher lateral psir which diverge anteriorly at s 15° to

30° angle to each other., The lateral pair of ridges com-
monly extend posteriorly as low ridges to divide the adduc-
tor scars., In some cases the lateral palr of ridges merge
at their posterior end with the tapering muscle bounding

ridges situated posterior to them. The adductor scars are
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confined to the posterior 1/5 of the valve. The two pair

of narrow ridges extend anteriorly to 1/ to 1/2 the valve
length., The internal surfsce is pustulose in the central
part of the posterior half of the valve peripheral to the
muscle field. The periphery may be marked by widely spaced
raéial grooves or may be marked by the impress of the exe
ternal ornament.

Discussion.-~3haleria gilpenl differs from Shalerisa

ornatella Davidson, 1871 from the Ludlow of Wales and the
Welsh borderlend in having a uniformly costellate ornement
with eveniy curved growth lines and 1n usually having a
prominent palr of accessory diductor tracks in the pedicle

valve. Shaleria ornstella has a unequally parvicostellste

radial ornament crossed by "zlg-zagging™ growth lines and
either lacks accessory dlductor tracks in the pedicle valve
or has them only inecipiently developed.

Shaleria riglda (De Koninck, 1876) from the lower

Gedinnlan of Germany and Belgium closely resembles Shaleris
ornatella in its ornament and internal features, Boucol
(1960, p. 303) states that the ornament in 8. rigida is more
deeply impressed than that of 8. ornatella.

Occurrences.--Shaleria gilpenl occurs in the Moydart

Formation of Ludlow age at locallty D-3 in the Arisaig area.
It occurs in the Stonehouse Formation of Gedinnian and
possibly Skala age at localitiles E2, E5, E7, EB, MCK26,
MCK39, MCK4O, MCKL1, MCK27, MCK50, MCKSL, MCKS55, MCKS6,
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and MCK57 in the Arisalg area; locality LR8 in Pictou Co,;
localities 11F, KA-62=-394F, GSC 44971, and KAR=63-377F in
the Cobequid Mountains; and locallties F-2, F-9 and F-18

in the Cape George area,
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Shaleria honeymanl McLearn, 1924

Plate XVIII, Fig. 8.

1924, Brachyprion (?} honeymani McLearn, p. 62, pl. V,
figo 30n :
1924. Amphistrophia arisaigensis McLearn, p. 63, fig. 31,

Unly three pedicle valves of this species are known.
The Interiors of these specimens are not exposed, On one
specimen, the holotype {(Pesbody Museum #426), a median
ridge and closely spaced parallel muscle bounding ridges
of the Shaleria type may be seen through the shell surface.
Description.--The pedicle valve 1is initially gently

convex and becomes strongly genlculate. It is wider than
long, alate, and widest at the straight hinge line. The
ornament consists of widely spaced coarse costellae between
which 2 single fine costellae may be inserted and of "zig-
zagging"” growth lines., A median ridge and closely spaced
parallel muscle bounding ridges extend anteriorly almost

to midlength.

Comparison.~-S., honeymani differs from 8. gilpeni

in having a geniculate margin in the pedicle valve and an
ornament of widely spaced costellse and "zig-zagging"
growth lines, In S, gilpeni the pedicle valve 1s not
genlculate, the costellae are more closely spaced and the
growth lines are evenly curved. $. honeymanl resembles
S. ornatells in ornament.

Amphistrophia arisaigensis (McLearn, 192L) is based

on a single specimen of a brachial valve exterior shown on
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plate XVIII, fig. 8. This brachial valve is concave out-

wapds and, hence, does not belong to Amphistrophia. It

It closely resembles the holotype of S. honeymani in orna-

ment and 18 here assigned to that species,.

Occurrence.-~-This species 1s known only from specimens

in the Peabody Museum of Natural History which are labeled
as coming from the coast section, Arisaigj Stonehouse

Formation.
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Genus Mclearnites Caster, 1945

1939, Mclearnia Caster, Bull. Am., Paleont., vol. XXIV,

no. 83, pp. 33-4.
1945, Mclearnltes Caster, Jour. Paleont., vol. 19, no. 3,

p. 319. (in place of Mclearnia preoccupied.)

Type speciss.--Brachyprion mertoni McLearn, 1924, p. 61,
pl, IV, figs. 16-18; pl, XXVIII, fig. 12.

Diagnosis.-~Plano-convex or gently concavo-convex
stropheodontids; with a pedicle muscle field that is semi-
elliptical 1n outline, and bounded laterally by curved
ridges which originate slightly anterlior to the hinge line;
with a brachlal muscle fleld of elongate oval adductor
scars usually bounded laterally by parallel ridges which
taper in width anteriorly, and usually separated by a
tapering median ridge. Brace plates lacking,

Diagnosis.==Mclearnites is known from beds of Wenlock

to Emslan age.

It differs from Mesodouvillina Williams, 1950 of lower

Gedinnien to Emsian age primarily in that it is plano-
convex or gently concavo-convex whereas the latter genus 1s
strongly concavo-convex. KXozlowski (1929, p. 97) illust-

rates the type species of Mesodouvillina, Stropheodonta

subinterstrialis (Kozlowski, 1929), as having low pustulose

ridges in the brachial valve on each side of the medlan
line which diverge at a low angle to the median ridge;
thess are probably homologous to the brace plates of later
douvillinids which occur in the same position. Similar

structures are seen on Mesodouvilllina birmanica from beds
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of Eifelian age 1n the Northern Shan States, Bufma, illuse
trated by F. R. Cowper Reed (1908, pl. 15, figs. 11-13,
pl. 16, figsa 1«63 localities given on pp. 2, 3); and on
Mesodouvillina sp. from the Windmlll Limestone of Gedinnian

age in Nevada (Johnson, manusecript in preparation). These

are the only species of Mesodouvillina known to the author

in which the brachial interiors are known, It appears
then, that Mesodouvillina may well be characterized as
having such ridges. However, as such rldges also occur on

Melearnites sp. from the "Splrife® pinyonensls zone of

Emsian age in Nevada (Johnson, manuscript in prepsration),

they do not serve to separate Mesodouvillina from Mclearn-

ites.

Mclearnites differs from the "Douvillina™ ineguistrisata

(Conrad, 1842) group of douvillinid stropheodontids of
middle Devonian (Onondaga-Hamllton) age in having less
convex valves and in lacking brace plates whlch are chear-

acteristlc of the latter group.

Mclearnites differs from Douvillina Oehlert, 1887
sensu strictu from beds of late Devonian (Frasnian) age
in belng less convex, in lacking the ponderous brace plates
characteristic of the latter, and in having a pedicle
muscle field which 1s not elevated above the floor of the
valve on & platform as is that of the latter.

Douvillinella Spriesterbach, 1926 which occurs in beds

of middle and upper Devonian (Frasnian) age, differs from
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Mclearnites in being resupinate and in having brace plates,

Douvillinaria Stainbrook, 1945 from the Independence

shale of Iowa of late Devonian (Frasnian) age differs from

Mclearnites in its abberant shape and outline, and iIn having

brace plates.

Mclearnites differs from Leptostrophla in having =

muscle field in the pedicle valve which 1s semi-elliptical

in outline in contrast to that of Leptostrophia which ia

triangular in outline,

Meclearnites and the Wenlock-Ludlow genus Amphistrophia

Hall and Clarke, 1892 have identical pedicle muscle fields
and cardinalia and are considered to be closely related.

They differ primarily in that Mclearnites 1s plano=-convex

to concavo-convex and non-geniculate whereas Amphistrophla

is resupinate and may have a genlculate margin.
The relationshlps of the above genera are considered

to be a8 shown on figure 3. Mclearnites and Amphistrophisa

are conslidered to have arisen from Leptostrophla st soms

time in the 1ate'L1andovery. Mclearnlites is considered to

have glven rise to Mesodouvillina in the late Silurian or

Gedinnlan., Mesodouvillina is consldered, in turn, to have

given rise to the "Douvillina" inequistriata group of

stropheodontids for which the author proposes to erect a

new, as yet unnamed, genus. The "Douvillina" inequistriata

group of brachiopods i1s considered to have given rise to

Douvillina sensu strictu, Douvillinella #@nd Douvillinarla,
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Mclearnites sp.

Plate XVI, FigS. 8"'90

Description.

Exterior.--The valves are gently concavo-convex, seml-
ellipticel in outline, from 1/2 as long &s wide to as long
as wide, alate and widest at the stralght hinge line. The
pedicle interarea is low, &psaclline, and marked by the
trace of the denticles., The brachial interarea is linear,
The pseudodeltidium and chilidium are not preserved in any
of the avallable specimens. The valves are unequally
parvicostellate; the costellse may be bent laterally at
theilr anterior ends.

Interior pedicle valve.=--The muscle field is semi-

elliptical in outline, about as wide as long, &and extends
anteriorly 1/l to 1/3 the valve length. It is bounded
laterally by curved ridges and is open anteriorly. A low
median ridge divides the muscle fleld. Numerous denticles
occur along the middle 1/3 of the hinge. The valve is
merked by the impress of the ornament distal to the muscle
fleld,
Interior brachial valve.~-Only two fragments of the

posterior end of brachial valves were avallable for study.
The cardinal process lobes sre nsrrow and posieroventrally
directed, A minute ridge occurs between the cardinal pro-
cess lobes. The socket ridges are straight and wildely

divergent.
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Occurrence.--M. sp., occurs in member 1 of the McAdam
Formation of Wenlock or early Ludlow age at locality C-1
in the Arisailg agea and locality IO=-6 in Plctou Co,
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Mclearnites mertoni McLearn, 1924

' Plate XVI, Figs. 10-13; Plate XVII, Figs. 1=5.

192li. Brachyprion mertoni McLesrn, G.3.C. Memolr 137, p. 61,
pl, Iv"‘TTm“IE., Tgs. 16-18; pl. XXVIII, fig. 12.

Description.

Exterior.--The valves are plano=convex to gently
concavo-convex; semi-elliptical in outllne, alate, widest
at the straight hinge 1line, and vary from slightly wider
than long to about as wide as long. The hinge line is
denticulate along 1/2 of its length. The pedicle interarea
is flat, apsacline, about 1/20 as high as long, and marked
by ridges which mark the trace of the denticles; the del-
thyrium 1s triangular and filled by an apical’pseudodél-
tidium. The brachial interarea is linear., A prominent
convex chilidium, bearing s medlsan grocove extends upwards
into the delthyrium. The valves are marked by rounded
costellee of more or less uniform width separated by inter=
spaces which are as wide or somewhat wlder than the costel-
lae, The costellae increase by lnsertion; the inserted
costellae are very narrow at their polnt of orlglin and in-
crease in wldth distally to reach that of the primary
costellae. The costellae commonly bend abruptly laterally
8% thelr anterior ends.

Interior pedicle valve.==The ventral process 1is narrow,

The muscle field 1s semi-elliptical in outline; it extends
anteriorly 1/3 to slightly less than 1/2 the valve length
and slightly longer than wide. The muscle fleld is divided
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by a low myophragm and bounded laterally by curved ridges
which originate slightly anterlior to the hinge line. The
elongate oval adductor scars are confined to the posterior
half of the muscle fleld and are completely enclosed by
the diductor scars., The internal surface 1s marked by the
iméress of the external ornament lateral and anterior to
the muscle field. Numerous denticles are present along the
hinge line on each slde of the delthyrium; the hinge is
denticulate along 1/2 of its length. Short flat plates
extend from the margins of the delthyrium at about a 150°
angle to each other,

Interlior brachisl valve.,--The cardinal process is

bilobed and posteroventrally directed; each of the lobes
bears a median groove., A minute ridge occurs between the
cardinal process lobes. The straight socket plates diverge
at about a 120° angle to each other. The muscle rield
consists of a pair of semi-ellipticasl adductors which are
usually separated by a low median ridge which tapers in
width anteriorly, The muscle fleld is bounded laterally
by prominent rounded ridges which taper in width anteriorly
and 1s open at its anterior end; it extends anteriorly
about 1/3 the valve length and is longer than wide. The
hinge line bears denticles along the middle 1/2 of its
length. The internal surface is markedé by the impress of
the external ornament lateral and anterior to the muscle

fleld,
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Discussion.=-~M. mertonl differs from M. sp. from the

"Spirifer"” pinyonensis zone of Emslan age in Nevada (John-

son, manuscript in preparation) in lacking the low pustule-
ose ridges which diverge anterliorly at a low angle to the
median ridge that are found in the latter.

M. mertonl differs from M., newsomensis (Foerste, 1909)

from the Waldron shale of Wenlock age in Tennessee in
having tapering ridges 1in the brachial valve which bound
the muscle field laterally and 1n having 2 uniformly

costellate ornament. M. newsomensis lacks such ridges in

the brachial valve and has an unequally parvicostellate
ornament.

M. mertonil differs from M. sp. from the lower member
of the McAdam Formation in ornament and in having short
plates which extend anterclaterally from the margins of
the delthyrium. M. sp. has unequally parvicostellate
ornament and lacks such plates,

Occurrence.--M. mertoni occurs in the Stonehouse

Formation of Gedinnlian and possibly Sksla age gt local-
1ties El, E2 and Elj in the Arisaig area; locality KAR-63-128F
in the Cobequid Mountains; and Sakrison and Saunders local=

ity B in the Lochaber area,
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Genus Lissostrophia Amsden, 1949

Flate XIX, Figs. 3a,b.

Type species.--Llissostrophia cooperi Amsden, 1949, p. 202,

Lissostrophia sp.

Lzxternal and internal molds of a slngle specimen of
& pedicle valve were found in the Moydart Formation of
Ludlow age at locality D-2 in the Arisaig area,

Exterior pedicle valvz.--The valve is small, strongly

convex, smooth,semi-elliptical in outllne and widest at the
stralght hinge line,

Interlor pedicle valve.,--The muscle fileld is seml-

elliptical in outline and divided by a low myophragm;
1t extends anterlorly a little less than 1/2 the valve

length,
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Subfamily Pholidostrophilnae 3tainbrook, 1943
Harper and Boucot (1963, p. 74) revised the subfamily
Pholidostrophiinae Stainbrook 1943 to include (1) a new
undescribed genus of ribbed pholidostrophld of early

Llandovery to late Llandovery age based on Stropheodonta

sefinensis (Williams, 1951) from the C; substage of the
upper Llandovery of the Llandovery district; (2) Pholid-
ostrophia (Mesopholidostrophia) (Williams, 1950, emended

Harper and Boucot 1963) of Llandovery to Gilvetian age;
(3) Pholidostrophia (Pholidostrophia) (Hall and Clarke,

1892) of Siegenian to Frasnian age; (L) Telaecoshaleria

(Williams, 1950) of Eifelian age; (5) a new undescribed
genus of Emslan-Eifelian age pholidostrophids of the P.
lepis (Bronn, 1835) specles group and (6) another new un-
described genus of Emsian age pholidostrophids related to
it

Lissostrophia (Mesollissostrophia) (Williams, 1950)

13 considered by the authors to be synonomous with

Pholidostrophia (Mesopholidostrophia) (Williams, 1950).

The types of both subgenera in the U, S. National Museun,
which are from the same locality, are identical in morph-
ology and differ only in that specimens assigned by Wil-

liams to Mesopholidostrophia have a nacreous luster and

those assigned by Williams to [Mesollssostrophia lack s

nacreous luster, Several of the U, 8, National Museum

collections from the Hamllton Formation contaln both
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individuals with & nacreous luster and individuals that
lack a nacreous luster. This change in luster 1s con-
sidered to be due to weathering.

The relationships of these genera are considered to
be as shown iIn fig. 4., The new early Llandovery to late
Llandovery pholldostrophid is conslidered to be ancestral
to P. (Mesopholidostrophia) which, in turn, gave rise to

P. (Pholidostrophia)., P.(Pholidostrophia) 1s considered

to have given rise to the two new pholidostrophid genera

of Emsian~Eifelian age and to Telaecoshaleria,

As emended, the Pholidostrophiinae constitute a
group of concavo-convex stropheodontids which are wider
than long, and usually have a smooth nacreous shell., They
became distinct from the rest of the stropheodontids by
early Llandovery time,

Genus FPholidostrophia Hall and Clarke, 1892

Subgenus Mesopholidostrophia Williams, 1950

Mesopholidostrophia Williams, 1950, Journal of the Wash,
Acad, of Sciences, Vol, 40, no. 9, pp. 278, 280,

Mesolissostrophia Willlams, 1950, op. cit., p. 280,

Mesopholidostrophia Willlams, 1953, G.S.A. Memolr 56, p. 36.

Mesolissostrophia Williams, 1953, G.3.A. Memoir 56, p. 38.

f. (Mesophclidostrophia) cf. P. (M.) nitens (Williams)

Plate XVIII, firs, 12-15; Plste XIX, flos. 1-2.

Description.

Exterior.-~The valves are smooth or very faintly



Figure 4. Inferred Phylogeny of the Pholldostrophilnae,
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parvicostellate, moderately concavo-convex, closely spaced
.and wider than long. The length varies from 2/3 to /5
the width, the greatest width occurs at about midlength or
slightly posterior to it. The pedicle interarea is planar,
hizh apsacline to orthocline, 1/10 as high as long and
about /5 as long as the greatest width, The delthyrium
1s triasngular in outline, intercepts an angle of about 60°
at the apex. No pseudodeltidium is evident on any of the
specimens. The brachial interarea is planar, hypercline,
about 1/2 as high as the pedicle interarea., The notothy-
rium is filled by a chilidium which is convex outwards

and extends upwards into the delthyrium. The hinge line
is equal to about L/5 the width and is denticulate along
1/l4 to 1/2 of its length. The interareas are marked by
the trace of the denticles.

Interior pedicle valve.-=The muscle field is tri-

angular in outline and extends anteriorly 1/3 to 1/2 the
length of the valve. It may be open anteriorly or broadly
rounded along its anterior margin, and is not bounded by
ridges. The adductor scars are oval in outline and
situated in the posterior half of the muscle field, The
diductor scars, when impressed, are oval in outline and
situated in the posterior 2/3 of the muscle field.
Denticles are present along 1/l to 1/2 the length of the
hinge. The internal surface of the valve lateral to the

muscle field is pustulose.
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Interior brachial valve.,=-The cardinalla consist of

postéro-ventrally directed elongate cardinal process lobes
which diverge anterolaterslly at about a 60° angle to each
other and straight narrow socket ridges which extend anter-
laterally at about & 120° angle to each other, The muscle
field consists of two pairs of adductors - a medial pailr
which is semi-elliptical in outline and separated by a low,
narrow medlan ridge and directed snteriorly and & lateral
pair which are semi-elliptical in outline, directed antero-
laterally and bounded laterally by low rldges. The two
pair of adductors extend anteriorly slightly less than 1/2
the length of the valve.

Discussion.=--The Ross Brook Formation species P. (M)

cf. nitens closely resembles P. (M.) nitens from the Mulde
Marl of Wenlock age in Gotland, Sweden, and may be con-
specific with it. However, P. (M.) ef. nitens has a median
ridge in the brachial muscle field and such a ridge appears
to be only very faintly developed in the brachial valve of
P, (M.) nitens illustrated by Williams (1950, plate 1,

fig. 10). o other brachial valves of P. (M.) nitens were
available for study. The specific value of this character
may be determined only after the amount of veriation in the
development of the median ridge in the brachial valve of

P. (M.) nitens is known., Unaltered shells of P. (M.)
nitens have a nacreous luster as dothe unaltered shells

of other Pholidostrophia. It is reasonable to assume that
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the shell of P, (1.) cf. nitens also had a nacreous luster,
'butg as the specimens of this species are preserved as
casts and molds of the original shells, this may not be
definltely established, It is not known whether or not
the shells of the new genus of ribbed pholidostrophild,
which is considered to have given rise to Mesopholidos=-
trophia in the late Llandovery, were nacreous as the
original shells are not preserved in the avallable
specimens of the genus,

The Ross Brook Formatlion speclies differs from the

type species of P, (Pholidostrophia) Hall and Clarke,

1892 - P. nscrea - in having socket plates, a convex
chilidium and posteroventrsally directed cardlnal process
lobes which lack a medial groove. P. nacrea lacks socket
plates, has a flat chilidium, posteriorly directed cardinal
process lobes each of which bears a medial groove. The

two speciles also differ in that P. nacres has 3 ridges
situated anterior to the muscle field in the brachial
valve, and these are lacking in the Ross Brook species.

Occurrence,=--P. (M.) cf. nltens 1s known from locality

ME29 in the middle Ross Brook Formation of late Llandovery
(C3 - Cg) age in Pictou Co. and from locality Bl in the
upper Ross Brook Formation of late Liandovery (Cé) or esarly

Wenlock age in the Arisalg area.
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Family Strophomenidae King, 1346

Genus Zentlandina Lamont, 1949

Type species,--Strophomena (Pentlandina) parva Lamont, 1949
P. 13, fig. 9 (see also "Williams, 1951, p. 110, pl. VII,
fig, 8-10).

Pentlandina 7 sp.

Plrte XIX, figs. 4=5.

Eight poorly preserved specimens resembling Pentland-
ina parva were found in the lower member of the Ross Brook

Formation, These are provisionally assigned to rPentlandina

as the materlial is not adequate for positive identificstion,
Exterior.=--The pedicle valve 1s initially gently
convex and becomes gently resupinate; the brachial valve is
initially flat and becomes gently concave. Ths valves are
semli-elliptical in outline, slightly wider than long end
widest at the straight hinge line, The pedicle intersrea
1s low, flat and apsacline. The brachlal interarea is not
preserved on the avallable specimens. The ornament is
unequally parvicostellate.,

Interior pedicle valve.--A low pedicle callist is

present. The flabellate pedicle muscle field is confined
to the posterior 1/l of the valve and i1s divided by =
rounded myophragm,

Interior brachial valve.,--Only one brachial interior

wag avallable. This was prepared by burning and scraping
and, as the specimens of this specles are preserved in a

coarsely crystalline limestone nodule, most of the detsails
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of the interior are obscure. The cardinal process consisis
of two narrow lobes which diverge at about a right angle to
each other, The brachlophores are linear and diverge at
about a 150° angle to each other,

Discussion.--P. ? sp. appears to differ from P. parva

in lacking zig-zag rugae found in the latter specles.

Occurrence.-=P. ? gp. is known only from locality

LRB1 in the lower member of the Ross Brook Formation of

late Llandovery or middle Llandovery age.
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Family Leptaenidae Hall and Clarke, 1895
Genus Leptaena Dalman, 1828
Type species,--Lsptaena rugosa Dalman, 1828, Kongl. Vet.

Akad, Handl., ;. 137, pl, 1, Tig. 1. (Lectotype selected
by Xing (18L6) )

Spjeldnaes (1957, p. 172) restudied the type material
of the genotype L. rugosa and found that the types were
not from the 3ilurian of Gotland, as generally supposed,
but were from the Upper Ordovician Dalmanitina Beds of
Vastergotland, Sweden. L. rugosa, as described by
Spjeldnaes, appears to Jdiffer Ifrom Silurlan Leptaena in
having a relatlvely broader pedicle muscle fleld.

Spjeldnaes (1957, p. 173) suggests that Leptagonia McCoy,

184l;, might be used as a subgenus embraclng the Silurian

and younger Leptaena. Schuchert and LeVene (1929, p. 69)
deslgnate Producta analoga Phillips, 1836, from the

Silurian of Britain as the lectotyvpe of Leptagonis. The

proportions of the pedicle muscle field of L. rugosa and
those of Silurian species of Leptaena are somewhat variable.
The present author will defer meking a decision &s to

whether or not Leptagonis should be retained as a subgenus

of Leptaena untll after the type materlal of L. rugosa in
the Paleozool. avd.,, Riksmuseet, Stockholm, Sweden, has

been restudied,
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Leptaena sp.

Plate XIX, files. 7-8.

192, Leptaena rhomboldalis (Wilckens, 1769}, McLearn,
Pa 599 plo IV, fig. 1“,.

Seven fragmental specimens of Leptaena were found in
the Beechhill Cove Formation at localitles A-3 and A-l
(Arisaig Area) and DWl (Pictou Co.)., The specimens are
too poorly preserved for speclfic lidentification.

Exterior.-~The valves are subquadrate to semi-ellip-
tical in outline, about twice as wide &s long, wldest at
the straight hinge line or slightly anterior to it, and
may or may not be alate. The pedicle valve 1is inltlally
convex, the brachial valve 1s initially flat; both valves
become sharply geniculate ventrally at & length between
7 and 20 mm. The pedicle interarea is high apsacline. The
delthyrium 1s not preserved on any of the availeble specil-
mens, The brachisl interarea 1s high anacline., The noto-
thyrium is filled by a chilidium which 1s strongly convex
outwards. The valves are marked by coarse rugae which are
more or less evenly spaced st intervals which vary from
1/2 mm to 2 mm and by rounded costellae which are separated
by interspaces of the same width and lncrease by insertion.

Pedicle valve interior.,--The one pedicle valve avall-

able has short dental plates which diverge at about a 120°
angle to each other, and a very faintly impressed, oval

muscle field which is bounded by faint ridges. The internal
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surface 1s marked by the impress of the costellae and

rugee anterior and lateral to the muscle field,

Interior brachial valve.--Two fragmental brachial

valve interiors were available. One specimen (1.8 cm.
long) has a bilobed cardinal process and triangular
sockets which are open laterally and bounded anteriorly

by straight socket ridges which diverge at a 120° angle

to each other. The muscle field 1s confined to the posta
erior 1/l of the valve and 1s about 1/3 as long as wide.
It consists of two seml-oval adductor scars divided by a
low rounded myophragm and flanked laterally by & second
pair of semi-oval adductor scars, A median ridge and a
pair of latersl ridges parallel to it lle anterior to the
muscle field., The specimen is geniculate., No peripheral
ridge is present in the interior. The other specimen

(7 mn long) has a muscle field which 1s 4/5 as wide as
long, extends 1/2 the valve length and consists of a pair
of elongate adductors which taper in width anteriorly.

It is more deeply impressed than that of the first specimen.
The specimen is geniculate and a peripheral ridge is present
along the geniculate margin. These two specimens possibly
belong to distinct species but this cannot be demonstrated
as additional specimens which show the interiors are not
avallable,

Occurrence.=-=Localities A-3 and A=l in the Arisaig

erea and DWdl in Pictou Co., in the Beechhill Cove Formation
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‘ of early Llandovery age.
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Leptaena cf. L. depressa (Sowerby, 1825)
Plate XIX, Tiss. 9-15.

Exterior.=-~-The valves are pseudopunctate, subguadrate
to semi-oval 1in outline, alate, 1/2 to 3/5 as wide as long,
and widest at the straight hinge line. The valves are
plano-convex in young apecimens and become sharply geni-
culate along their lateral and anterior margins upon
reaching a length of |.9 - 2.3 c¢m. The geniculate portion
of the valve is oriented about perpendicular to the central
portion of the valve and may reach a length along the mid-
line equal to the length of the non~geniculate portion of
the valve. A broad rounded knob may be present in the
median portlon of the anterior edge of the non-geniculate
portion of the valve. The genlculate portion of the
pedicle valve may bear a narrow rounded median fold and
the genlculate portion of the brachial valve may bear a
corresponding sulcus. The pedicle interarea is planar,
high apsacline and 1/12 - 1/20 as high as long. The del=-
thyrium is trapezoidal in outline and possibly open. (No
pseudodeltidium was observed in any of the many specimens
studied.) The brachial interarea is planar, high anacline,
and 1/12 - 1/20 as high as long. The notothyrium is filled
by & prominent éhilidium which 1is convex outwards and bears
a median groove, The valves are usually marked by rugsae;

they are marked by fine rounded uniform costellae which
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are separated by interspaces of about the same width as the
costeilae. ‘The costellae increase slightly in height and
width distal to the apex and increase in number by bifurca-
tion and insertion. 90 - 130 costellae are present along
the perlphery at a lenglh of 1 cm.

Interior pedicle valve.--The teeth are stout and sup-

ported by short dental plates which diverge at about a 900
angle to each other. A small pedicle csllist is present in
some specimens., The muscle field is oval in outline, 2/3 -
9/10 as wide as long and extends anteriorly 1/2 - 2/3 the
length of the valve., Curved ridges extend anteriorly from
the dental plates and enclose the muscle along its lateral
and anterior margins. The adductor scars are elongate oval
in outline and confined to the medlan 1/2 - 2/3 of the muscle
field, The diductor scars are semi-oval in outline and bear
numerous parallel ridges that extend antero-laterally at a
low angle to the median line. The diductors do not enclose
the adductors along thelr anterior margin. A low platform
usually lies between the diductors and anterior to the ad-
ducfors, The platform besrs a low median ridge and may be
raised as a high knob at its posterior end. On some specl~
mens, a depression occuples the position of the platform.

On some specimens,the antero-medlal margins of the diductors
extend anteriorly as rounded lobes, The internal surface
anterior and lateral to the muscle field is pustulose and is

marked by the impress of the rugse and the costellae.
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Interior brachial valve.--The cardinal process is

bilobed; the lobes are oval in outline and have flat,
longltudinally striated, postéro-ventrally directed at-
tachment faces, The lobes are separated by & rounded
groove which 1s triangular in outline and may bear a
minute medlan ridge at 1ts posterlor end. The cardinal
process 1s 1n contact with the chilidlum. The sockets

are triangular in outline, laterally directed, open later-
ally and rounded at their base. They are bounded poster-
iorly by the interarea and anteriorly by stralght socket
ridges which diverge antero-laterally et a 120° angle to
each other, The muscle field extends anteriorly 1/3 to
1/2 the length of the valve and variles from 3/l as long to
as long as wide. On large specimens the muscle field is
raised above the level of the surface of the valve. It

is divided by a rounded myophragm which is very wide at
its posterior end and decreases in width anteriorly, and
consists of two pairs of oval adductors - one pair at the
posterlor end of the field and another pair situated
anterior and medial to the first palr. A median ridge and
a palr of lateral rldges are situated in the anterior
half of the valve anterior to the muscle field. The
lateral ridges diverge antero-laterally at about a 20°
angle to the mid-line. A rounded peripheral ridge rims
the valve along the genlculate margin. Lateral and

anterlor to the muscle fleld the internal surfsasce is
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- pustulose and ls marked by the impress of the rugae and the
costellae,

Discussion.--L. cf. L. depresss resembles L. depressa
in having relatively fine rugse, & prominent convex
chilidium with a median groove, and in 1ts cardinalia and
muscle fields. Both species become genlculate at about the
same stage of development. However, L. depressa has a
small pssesudodeltidium and an adjecent apical foramen and
in the specimens of L. cf. L. depressa studied the del=-
thyrium is open ventral to the chilidium. It is possible
that a psendodeltidium was present in these specimens but
was not preserved.

Both L. cf. L. depressa and L. depressa differ from L.
rhomboldallis (Wilkens, 1769) as described by Poulsen (1943,
ps. 18 = 21) in having much finer rugae., As the original
specimens described by Wilckens were from Stargard,
Pommeranlia, Germany presumably from glaclal erratics and
the specimens described by Poulsen were from the Silurian
of Gotland, it is not completely certain that the specimens

described by Poulsen as L. rhomboldalis are actually con-

specific wlth the typs of the specles.
Leptaena cf. L. depressa differs from L., sp. from the
Beechhill Cove Formation in having finer rugae.
Occurrence.--L. cf. L. depressa occurs in the upper
member of the Ross Brook Formation of late Llandovery (Gg)

or early Wenlock age at locality B-5 in the Arisaig erea
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~and at locallty DF36 in Pictou Co. It occurs 1ln the French

River Formation of late Llandovery (Cg) or Wenlock age at
localitiea DF13 and DF16 in Pictou Co. It occurs in the
lower two members of the McAdam Formation of Wenlock or
early Ludlow age at localitles C1l, C2, and MCK13 in the
Arisalg area, localities HAT, DM8, D12, NR1l6, IO6 and
HA8 in Pictou Co., and localities KA-62-L4F, KA-63-115F

and KA=63=123F 1n the Cobequld Mountalns.
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Leptaena aff. L. rhomboidalis (W/ahlenberg, 1321, p. 65)

Plate XIX, fizg. 17-13; Plete X, fic, 1.

Degceription.

Exterior.,--The valves are subquadrate to semi-oval in
outline, alate, 1/2 to 2/3 as long as wide, and widest a%
the straight hinge line, The valves are plano=-convex in
young specimens and become sharply geniculate dorsally
along thelr lateral and anterior margins upon reaching &
length of .8 to 1.4 em. 'Yhe pedicle interarea 1s flat,
high apsacline and about 1/10 as high as long; the del-
thyrium bears an apical deltidium. The brachial interarea
is flat, orthocline and about 1/2C as high as long; the .
notothyrium is filled by a prominent convex chilidium.

The valves are marked by rounded costellse which increase
by bifurcation and insertion and by coarse, regularly spaced
rugae.,

Interlor pedicle valve.,-=The stout teeth are supported

by short widely divergent dental plates., The muscle field
is clrcular or oval in outline, and as wide as long or
slightly wider than long; it extends anteriorly to about
2/5 the valve length. The diductor scars are bounded
laterally by curved ridges which are continuous with the
dentsl plates., The elongate oval adductor scars are en-
closed by the diductors. A small median pit may be present
at the anterior end of the muscle field. The internal

surface 18 marked by the impress of the external ornament
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lateral and anterior to the muscle field.

'Interior brachial velve.~-The cardinal process is

bilobed 2nd posteroventrally directed. The stralght
brachliophores diverge at about a 100° angle to each other,
The muscle field 1s only falntly impressed; 1t consists

of semi-oval adductors which are divided by & low myophragm
and extend to about 1/3 the valve length, A linear median
ridge and & palr of linear, slightly diverging lateral
rldges are present anterior to the muscle fleld. The
internal surface 1s marked by the impress of the ornament
as in the pedicle valve.

Discussione=-L. aff. L. rhomboidalis resembles L.

rhomboidalis illustrated by Poulsen (1943, text plate

figures 5C, 6B, TA«D) in its external ornasment, chilidium
and pseudodeltidium; ahd both apecies become geniculate at
about the same size. However, ss mentioned sabove, it is
not completely clear whether or not Poulsen's specimens

actually belong to L. rhomboidalis,

L, aff. L. rhomboidalis differs from L. ¢f. L. depressa

described above in having much coarser rugse end in becoming
geniculate at a smaller size than that at which the latter
spécies becomes geniculate,

Occurrence.-~L. aff. L. rhomboidalis occurs at local-

1ties E=1l and E-2 in the Stonehouse Formation of Gedinnian

and possibly Skela age In the Arisailg sres.
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indet. leptsasenid

Plate XIX, Fig., 6
Three fragmental pedicle valves of & leptaenid other
than Leptaena were found in the Beechhill Cove Formation.
These may not be identified generically.
Descriptiona

Exterlor.--The valves &re wlder than long, alate,
and widest at the straight hinge line. The pedicle valve
is convex and geniculate, The pedicle interarea is cat-
acline, The three specimens studlied appecar to lack radial
ornament; however, this preservation.is not adequate to
deflnitely establish whether or not the apecimens had
radial ornament.

Interior pedicle valve.--The teeth are stout and

supported by short dental plates. The muscle field consists
of & palr of flabellate diductor scars divided by a broad
myophragne.

Occurrence.--Beechhlill Cove Formation, Arisaig area,

locality ZLBC.

Superfamlly Orthotetacea Wllllams, 1953
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Genus Fardenia Lamont, 1935
Tvype species.--Fardenia scotica Lamont, 1935, Trans. Geol.

Soc, of Glasgow, Vol. XIX, part II, pp. 311l-2, pl. VII,
figs., 1=7.

Fardenla ? sp.

Plets XX, Tizs. 2, 3, 5.

Three small specimens of an orthotetacid were found in
the Beechhill Cove Formation and one was found in the
Glencoe Brook Formation. These are assigned questionably
to FPardenlia ag it 1s not clear from the available specimens
whether the species has a chilidium as 1n Coolinia Bancrofsi,

1949 (=Chilidiopsis Boucot, 1959) or discrete chilidial

plates as in Fardenia, As Coolinia is not known in beds
older than late Llandovery, and Fardenia i1s common in beds
of lower Llandovery age, the Arisaig specimens are assigned
guestionably to Fardenlia,

Degcription.

Exterior,--The valves are gently biconvex, semiellip-
tical in outline, widest slightly anterior to the straight
hinge line, and about 2/3 as long as wide. The pedicle
interarea is flat, apsacline and about 1/10 as high as long;
the delthyrium is trapezoidal with lateral margins that
diverge at about a right angle, and 1s open. The brachial
interarea is linear, The cardinal angles are obtuse. The
anterior commissure is crenulate and rectimarginate, The
valves bear gtraight rounded costellse which increase by

hoth bifurcation)and insértion.
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Interior pedicle valve,~-The teeth are supported by

.short dental plates which diverge at sbout a right angle
to each other, The muscle field is triangular, extends
anteriorly about 1/3 the valve length and bears faint
radial grooveg, The periphery of the valve is marked by
coarse plications corresponding to the external ornamnent.

Interior brachial valve.--The cardinal process is

bilobed and posteriorly directed. The brachlophores are
tabuler and diverge at about a 150° angle to each other.,
The faintly impressed semi-elliptical adductor scars are
separated by a broad flat myophragm and extend anteriorly
about 1/3 the valve length. The periphery of the valve is
marked by coarse plications corresponding to the external
ornament,

Cccurrence.--Fardenia ? sp. occurs at localities A-2

and A-3 in the Beechhill Cove Formation of early Llandovery
age 1n the Arisaig aresa and locality FT5 in the Glencoe

Brook Formation of early Llandovery age in Fictou Co,
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Fardenis sp.

Plate XX, fiwg. 4a-c¢, 5-12,

Description.

Exterior.~--The valves are semi-elliptical in outline,
up to 3 mm long, 3/5 to 9/10 as long as wide and widest
at the hinge or slightly anterior to it. The hinge line
is stralght and about equal to the greatest width. The
commissure i1s crenulate and rectimarginate, The pedicle
valve 1s initielly gently convex and becomes resupinsate
at a length of 1 - 1,5 cm; the‘ventrally deflected portion
of the valve may be gently or strongly concave; the brach-
1el valve is initially gently convex - almost flat - and
may remailn gently convex or become strongly convex. The
pedicle interareas 1is flat, high apsacline and 1/6 to 1/12
as high as long. The delthyrium is triangular, intercepts
an asngle of about 60° st the apex and 1s partially filled
by a deltidium which 1s concave outwards, bears a median
groove and extends from the apex to about 1/l the length
of the delthyrium. The brachial interarea is flat, 1/20 -
1/25 as high as long, and high anacline. The notothyrium
Intercepts an angle of about 90° at the apex. Small
chilidial plates which are slightly convex outwards and
may be conjunct'at the apex of the valve extend inwards a
short distance from the margins of the notothyrium so as

to partially close it. <The ornament conslsts of straight
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to slightly irregular, coarse, rather angular costaee and
growth lamellae. The costae increase by insertion.
Second order and higher order costae are very fine at
thelr point of origin and gradually increase in width
distsl to theilr point of orligin until they attain the
width of the primary costellae, At & given growth line
coarss costellse are separated by angular interspaces of
roughly the same width which may bear one or more higher
order costellae,

Pedicle valve interior.--The teeth are stout and

supported by long dental plates which diverge antero-
laterally from the margins of the delthyrial cavity at a
90° - 120° angle to each other., The deltidium projects

a short distance into the delthyrisl cavity. The muscle
field is 3/L as wide to as wide as long and extends
anteriorly to about mid-length. The lateral margins of
the muscle field extend antero-laterally from the dental
plates to the middle 1/3 of the muscle field where they
curve anteriorly and then medially to intersect af the
median line. The diductor scars may bear parallel, antero=-
laterally diverging ridges and the lateral margins of the
diductor scars may be scalloped between adjacent ridges.
The adductor scars are elongate and elliptical in outline,
completely enclosed by the diductors and conflined to the
median portion of the muscle fleld. The internal surface

18 marked by the impress of the external ornament which
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may be confined to the periphery or may extend almost to
the apex of the valve,

Interior brachlasl valve,-~-The cardinal process 1is

bilobed; the lobes are triangular in outline, postero-
ventrally directed and separated by a deep groove which
bears a median‘ridge. Short chilidial plates, which may
be fused at the apex on large specimens, flank the cardinal
process., Masslve tabular brachlophores extend antero-
laterally from the cardinalia at a 90° angle to each other.
.The sockets are trianguler in outline and open along thelr
lateral mergins. A broad rounded myophragm extends anter-
iorly from the cardinalia to 1/3 to 1/2 the length of the
valve. The myophragm is uniform in width. The surface is
marked by the impress of the external ornament as in the
pedicle valve,

Discussion.--Fardenis sp. closely resembles Fardenia

gcotica from the Drummuck Group, Girvan, Scotland of
Ashgilllan age in ornament and ocutline and in 1ts cardin-
alia and brachlal muscle field. It differs from Fardenia
scotlca in having adult specimens which are much larger
than those of F. scotica (specimens of F. sp studled by

the author were up to 3 cm long, specimens of F. scotica.
studied were up to 1,2 cm long). Fardenia sp. is initially
convex and becomes resupinate a8t a length of 1 to 1.5 cm;
the pedicle valve of F. scotica is convex and may have

flattened margins but 1s not resupinate. However, as all
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of the specimens of F. scotlca studied by the author were
less than 1.2 ém long, and the pedicle valve of F. sp.
usually did not become resupinate until 1t attalned greater
length, the presence or absence of resupinate pedicle
valves may not be used to distinguish the two species. The
pedicle muscle field of the specimens of F. sp. studied
appesr to be more deeply impressed than those of F. scotica
studied, This difference is quite posslibly not significant
as the specimens of F. sp. pedicle valves studled were in
all cases larger than the largest specimen of F. scotica
pedicle valve studied.

F. sp. differs from Fardenia geoffreyl (Willieams,

1951) from the Gasworks Mudstone of early Llandovery age
at Haverfordwest in Wales in having a relatively uniform
costellate ornament in contrast to the parvicostellate
ornément of the latter specles,

Occurrence.~~Fardenia sp. occurs in the French River

Formation of late Llandovery (C6) or Wenlock age st local-
1tles DF13 and DF16 and in the lower member of the lNcAdam
Formation of wWenlock or early Ludlow age at locallities
MGB1 and RB70 in the Arlsalg area; localltles HAT, DM7,
DM8, DM9, DT12 snd I06 in Plctou Co.; and localities
KA-62-)F, KA-62-)00F, and KA-63-123F in the Cobequid

mountainsa,
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indet. orthotetacid
Plate XX, Figs., 13-15.

192l;. Schuchertella pecten McLearn, non Linnaeus (?),
p. 63-4, pl. V, fig. 32.

A single slab (G.3.C. specimen #5423) containing

several specimens of an unidentifiable orthotetacid is in
the type collections of the G.S.C. in Ottawa. +<his slab
is listed as coming from the Stonehouse Formation, shore
section, Arisaig.

Exterior.-~The valves are resupinate, somewhat wider
than long, and widest at the straight hinge line. The
ornament consists of straight costellae whilich increase
by ilnsertion.

Interior.-- not known.,
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Superfamily Plectambonitaces Cooper and Williams, 1952

Family Plectambonitidae Kozlowski, 1929

Genus Plectodonta Kozlowskl, 1929

Type species.--Flectodonta Marise Kozlowskl, 1929,
ggleontologia Polonica, T. 1, ppe. 11lh-7, pl. III, figs., 30~

Plectodonta sp.

FPlate XXI, Figures la, b, Z2a=d,

Exterior.--The valves sre concavo-convex, semi-elliptie
cal in outline, wider than long, and widest at the straight
hinge llne. The pedlcle interarea is flat, roughly 1/10
as high as long and marked by grooves corresponding tc the
trace of denticles which occur along the hinge line; the
delthyrium 1s triangular; the pseudodeltidium is not pre-
served on any of the specimens studied. The brachial
interarea is low; the notothyrium is filled by the large
cardinal prodess and a palr of large chilidial plates
occurring lateral to the cardinal process. The valves are
marked by fine costellase which are separated by interspaces
of about the same width and incresse in number by insertion.
Some specimens are unequally parvicostellate, others have
costellae of uniform size,

Interior pedicle valve.~--Rounded teeth occur adjacent

to the delthyrium and small rounded denticles occur along
the mliddle half of the hinge line lateral to the teeth. The
size of the denticles decreases laterally. Curved ridges

extend anteriorly from the delthyrial cavity to about 1/2
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the valve length and bound the muscle field. A median
ridgé extends from the delthyrisl cevity to about 1/2 the
valve length and bifurcates anteriorly so as to divide the
muscle field and partially enclose the diductors anteriorly.
The muscle field extends to about 1/3 the valve length.

The elongate oval adductor scars are confined to the poster-
ior half of the muscle field and are completely enclosed

by the broad oval diductor scars, A palr of linear tracts
extend anteriorly from the muscle fleld parallel to the
medlian line to about 2/3 the valve length, and ares bounded
by the lateral ridges and the branches of the medlan ridge.
The periphery of the valve is marked by radial ridges.,

Interlor brachial valve.--The simple cardinal process

is flanked lsterally by prominent chilidial plates. The
cardinal process and chillidial plates extend outwards from
the notothyrium and are posterodorsally directed., A deep
pit occurs anterlior and adjacent to the cardinal process
and chilidial plates. The rounded sockets occur lateral
to the chilidial'plates and are bounded anteriorly by short
10# socket plates which extend parallel to the hinge lins.
The muscle field extends anteriorly to about 2/3 the valve
length and 1s about as wide as long. It is divided by two
palr of brachial septee and a low median ridge, and is
bounded laterally by a third pair of brachial septsae.

he brachial septae and the median ridge extend to the an-

terior end of the muscle field, The medlal pair of brachial
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' septae curve laterally outwards from their bases; they are
higheét at their posterior end and taper 1in helght anter-
jorly. A somewhat lower second palr of brachial septae
occur a short distance lateral to the medial pair. They
curve slightly medially from their bases, are highest at
their anterior end and taper in height anteriorly. The
bases of the medial pair and of the second palr of brachial
septae diverge slightly anteriorly. The third pair of
brachial septae, which bounds the muscle field, is much
lower than the medial two palr of septae. It is widely
separated from the medial two palr at its posterior end
and converges anteriorly so as to lie adjacent to the
medial two palr at the anterior end of the muscle leld.
The internal surface is pustulose and is marked by the
impress of thé costellae along the periphery.

Occurrence.~-A dozen speclimens of Plectodonta sp.

were found at locallty KA-63-123F in the Cobequid Mountains
in beds correlatlive with member 1 of the McAdam Formation

of Wenloek or early ILudlow age.



201
Suborder Chonetoldea Muir-Wood, 1955

Superfamily Chonetacea Waagen, 188l
(nom. transl, Shrock and Twenhofel, 1953 (ex Chonetinae
Waagen,

Famlily Chonetldae Waagen, 1884
(nomﬁ)transl Hall and Clarke, 1895 %ex Chonetinae Waagen,
188

Genus Protochonetes Mulr-Wood, 1962 emended

Type species.=-- Protochonetes ludloviensis Muir-Wood, 1962,
p. l, pl. 3, figs. l""g.

Diagnosisg.-~Transverse, concavo-convex chonetids,

with & radial ornament of numerous costellae that increase
by insertion or bifurcation, with or without a median
enlarged costellase, with spines that extend postero-
iaterally outwards from the interarea, with a median
septum in the pedicle valve that may or may not bifurcate
posteriorly, with a cardinal process that l1ls bilobed at

its base and may be bilobed or quadrilobate on its distal
face, with socket ridges that may unite to form a platform,
with a median septum and a pair of short, posteriorly
located lateral septae 1n the brachial valve,

Discussion.=~Protochonetes is here emended to include

forms with a median costellae that i1s larger than the rest
of the costellae, to include forms with & median septum in
the pedicle valve that does not bifurcate posteriorly, and
to include formé which have a cardinal process that is
quadrilobate on 1ts distal face.

Muir-Wood (1962, p. 4l) considers that Strophochonetes

Muir-Wood, 1962 differs from Protochonetes in its smaller
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- dimension, finer costellas, presence of a median enlarged
costella, less numerous spines which extend at a high

angle to the hinge and in lacking a posteriorly bifurcat-
ing median septum. However, consideration of P. novas-
coticus Hall,1860 from the Arisalg series shows that all

of these characters, except possibly the angle of emergence
of the spines, are extremely variable within a single
species end thus do not serve to distinguish the two

genera, [P. novascoticus has costellae which are extremely

variable in width and the medien costella in this species
is enlarged in some specimens and the same size as the
rest of the costellae 1n other specimens. The median

septum In the pedicle valve of P. novascoticus bifurcates

posteriorly in some specimens but not in others. These
variations are exhibited in each of the collections from
a number of localltlies. Mulr-wood describes the type
species of Strophochonetes &s having 3 - li spines on each
slde of the hinge and describes the type species of
Protochonetes as having L} - 5 spines on each side of the

hinge. Protochonetes novascoticus has 3 - 5 spines on

each side of the hinge. It appears, then,that Protochonetes

and Strophochonstes may be distinguished only on the basis

of the angle of emergence of the spines. The brachial
interior of S. cingulatus Lindstrom 1860 - the type speciles

of Strovhochonetes - is not known and may possibly differ
from that of Profochonetes. It is possible that the type



203%

species of the two genere are not significantly distinct,
| and are best regarded as being congeneric, but this cannot
be determined until the brachial interlor, and the wvari-
ation in the angle of emergence of the spines in 8.

cingulatus is known.

The chonetid species in the Arisalg series are

assigned to Protochonetes rather than to Strophochonetes

on the basis of the angle of emergence of the spines,

Protochonetes tenuistriatus (Hall, 1860)

Plate XXI, fizs. 5-9,

1860. Chonetes tenuistriasta Hall, Can. Nat. Geol.,, 5, p.
1}45: fige 3

1924+ Chonetes tenuistriatus McLearn, G.S.C. memoir 137,
Pa 6?.]., plo V, figs. 33, 3]4-0

Diagnosis.-~-Small, finely costellate, relatively

strongly concavo-convex Protochonetes with a median septum

ln the pedlcle valve that does not bifurcate posteriorly,
and with a bllobed cardinal process.

Degscription.

Exterior.--The valves are small (up to 1 cm. wide),
closely spaced, transversely semi-elliptical in outline
with the cardinal angles slightly rounded. The length
varies from 3/5 to /5 the width, the greatest width is at
the hinge line or between the hinge line and mid-length.
The hinge line is stralght and as long or almost as long
as the greatest width. The pedicle valve is relatively

strongly convex and uniform in convexity except along the
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postero=-latersl margins which may be slightly flattened;
| the brachial valve varies from gently to moderately convex
end 1ls uniform in convexity. The anterior commissure is
crenulate and rectimarginate. The valves are marked by
rounded, slightly undulating, costellae which erc separated
by rounded interspaces of about equal width. The costellse
increase by insertion and occasionally by bifurcation and
widen slightly away from the apex. 60 - 80 costellae
cross & growth line which is 5 mm from the apex at the
mid-line. Splnes are rarely preserved. When present, the
spines diverge postero-laterally from the pedicle inter-
area at a high angle to the interarea., The pedicle inter-
ares 1s planar, high apsaolline and about 1/20 as high as
long. The delthyrium is triangular and open. The brachial
interareas is linear and its inclination could not be
determined.

Interior pedicle valve.--The small, rounded teeth are

sltuated directly lateral to the margins of the delthyrium.
The median ridge extends 1/l to 1/2 the length of the

valve and tapers in height anteriorly. The muscle fleld
is triangular in outline and extends anteriorly 1/4 to 1/2
the length of the valve. The lateral margins of the
diductors are straight or very slightly curved convex
postero-laterally and diverge at about a 100° angle to
each other. The adductor scars are elongate oval in out-

line and confined to the posterior 1/2 of the muscle field,
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The interior 13 pustulose and merked by the impress of the
costellae.

Interior brachial valve.-~The cardinal process 1s

bllobed, directed posteriorly and bordered laterally on
each side by short chilidial plates. The sockets are
straight, rounded at their base, and diverge antero-
laterally from the base of the chilidial plates. Socket
ridges bound the sockets anteriorly. A palr of short
lateral septae diverge at about a uOo angle to each other
and are confined to the posterior 1/3 of the valve. A
medlian septum extends anteriorly from the cardinalia to
about mld-length, The adductor scars, when lmpressed,
are semi-oval in outline and confined to the posterior
1/3 of the valve. The interior is pustulose and marked
by the impress of the costellae,

Discussion.=-=-Protochonetes tenulstriatus differs

from P, ludloviensis (Muir-Wood, 1962) in being smaller,

more strongly concavo-convex, and in having a median ridge
in the pedicle valve whlch does not bifurcete posteriorly.

Occurrence.--P, tenulstristus occurs in the middle

member of the Ross Brook Formation of late Llandovery

(C3 - Cg) age in Pictou Co, at locality ME6O. It occurs
in the upper member of the Ross Brook Formation of late
Llandovery (Cg) or early Wenlock age at localities BY, BS,
and B6 in the Arisalg area at localitles DF9 and DF38.
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Protochonetes novascoticus (Hall, 1860)

Plate XXI, fims. 10-16.

1850, Chonetes novascoticus, Hall, Cen. Nat. Geol, 5,

p. 14l fig. 2.

192. Chonetes novascoticus (Hall), McLearn, G.S.C.
Memoir 137, p. 65, pl. V., flgs. 35, 36; pl. VI, fig. 1.
1924, Chonetes novascoticus cragsistriatus, McLearn,

op. clt., p. 66, pl V, fig. 37.

Dlagnosis.-~Large, finely to coarsely costellate,

gently to moderately concavo-convex Protochonetes, with

a median septum in the pedicle valve that may or may not
bifurcate posteriorly, and with a cardinal process that
13 hbilobed at its base and quedrilobate on its distal
face,

Exterior.--The valves are relstively large (up to L mm
wide), transverse, 1/2 to 2/3 as long as wide, semi-
elliptical in outline with the grestest width 2bout at
mldlength. The cardinal angles are somewhat rounded. The
hinpe line is straight, and about L/5 as long as the
greatest width. The pedicle valve 1s gently to moderately
convex and the brachial valve 1s flat to gently concave.

A gentle sulcus 1s rarely developed in the pedlcle valve
and a gentle fold 1s rarely developed in the brachlal
valve, The postero-lateral margins of the pedicle valve
are slightly flattened. The pedicle interarea 1s planar,
apsacline, oriented at a high angle to the plane of
commissure and about 1/15 as high as long. The delthyrium

is trlangular in outline and open. The brachial intereres
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is planar, high ahacline or oriented perpendicular to the
| plané of commissure, and about half as high as the pedicle
interarea., The notothyrium is triangular. Small chilidial
plates occupy the lateral margins of the notothyrium. The
valves sre marked by slightly undulating rounded costellas,
separated by rounded interspaces of about the same width
as the costellae, The costellae increase in number by
Insertion and bifurcation and increase slightly in width
and helght anteriorly. The median costellae is coarser
than the other costellze on some specimens and the same
welght as the other costellae on others. 35 - 70 costellae
cross & growth line which is 5 mm from the apex at the
midline., Three to five spines occur on each side of the
interarea, They extend postero-laterally at a 40° - 80°
angle to the interarea. Hollow tubes extend antero-
laterelly from the base of the spines at the upper edge of
the interares to the spine apertures along the hinge on
the internal surface of the valve, The hollow tubes may
be curved concave posteriorly.

Interior pedicle valve.--The teeth are small, rounded

in outline, The median septum extends 1/L to 1/3 the length
of the valve and may or may not bifurcate posteriorly., It
tapers 1n helght anteriorly. The muscle field is triangu-
lar in outline, divided by the median ridge. The lateral
margins of the muscle field diverge at a 100°- 120° angle

to each other and extend anteriorly about 1/l the length
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of the vaelve., The adductor scars are semi-oval In outline
and conflined to the posterior half of the muscle fleld.

The internal surface 1s marked by the impress of the

costellsas,

Interior brachisal valve.~--The socket ridges are

fused medially to form a platform on which the cardinsal
process and the chilidial plates rest., This platform is
divided medially by a low median groove. The cardinal
process 1s bilobed at its base &and quadrllobate on its
distal face. It 1s directed posteriorly and flanked
laterally by small erect chilidial plates that are tri-
angular in lateral profile and separated from the cardinal
process by & narrow groove., The sockets are anterolater-
ally dlrected, rounded at their base, and bounded anter-
iorly and medially by the platform formed by the socket
ridges. On some speclmens low rounded rildges extend
lateral to the sockets and parallel to the hinge line to
about 3/l the distance from the median line to its lateral
margin, A low rounded median septum extends anteriorly
from the platform to 1/2 to 2/3 the length of the wvalve
and decreases in height and width anteriorly. A pair of
short latersl septae diverge antero-laterally at a 35°
angle to each other and are confined to the posterior 1/4
of the valve. The adductor scars are semi-oval in outline
and usually only very faintly impressed. The internal

surface is marked by the impress of the costellas,
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Discussion.--Protochonetes novascoticus closely

resembles P. ludlovliensis Mulr-Wood, 1962 in convexity,

outline, ornament, pedicle valve internal features and in
the number and arrangement of septae in the brachial valve.
The socket ridges in hoth species fuse medially to form a
platform on which the cardinal process and the chilidial
plates rest, They differ in that (1) the above mentioned

platform is much more prominent in P. novascoticus than in

P. ludloviensis and (2) the cardinal process is quadrilob-

ate on 1ts distal face in P. novascoticus and bilobate on

its distal face in P. ludloviensis.

P. novascoticus differs from F. tenuistriatus in its

larger size, 1n being much less strongly concavo-convex,

P. novascoticus has a cardinal process that is quadrilobsate

on its distal face, and a median septum in the pedicle

valve that may bifurcate posteriorly. In P. tenulstriatus

the cardinal process 1s bilobate, and the median septum
does not bifurcete posteriorly.

Occurrence.--Protochonetes novascoticus occurs in

8ll four members of the McAdam Formation of Ludlow and
possibly Wenlock age at localities Cl, C2, Ch, €5, MCK13

in the Arisaig area; localities I0é and HAF in Pictou Co.;
and locality KAR=-63-115F in the Cobequid mountains. It
occurs 1ln the Moydart Formatlon of Ludlow age at locallities
MCK33, MCK59, D1, D2, D3, SB2, SB5, and SB6 in the Arisaig
area; and localities DS45, and DS53 in Piectou Co. It
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occurs in the 8tonehouse Formation of Gedinnian and
possibly Skals age at localities MCKLO, MCKL1l, MCK42,
MCK26, MCK29, MCK30, MCK27, MCK50, MCK53, MCKShL, MCKSS,
MCXs6, El1, E2, E3, E4, E5, E6, E7, E8, and CRED in the
Arisalg area; localities LR1, LR2, LR3, LR4A, LR9, and
DP1l in Pictou Co.; localities SSB and 358 in the Lochaber
area; localities Fl, F18, F8, F9 in the Cape George area;
and localities 11F, KA-62-383F, KAR-63-377F, KAR-63-128F,
and KAR=-63~-135F in the cobequid mountains,
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Protochonetes stonehousensis (new species)

Plete ¥XI, figs. 3-4,

Diagnosis.-~3mall (less than 8 mm wilde), strongly

concavo-convex, cbarsely costellate Frotochonetes with

a median septum 1In the pedicle valve that does not blfurcate
posteriorly and with a bllobed cardinal process.
Exterior,-~The valves are small (less then 8 mm wide,)
transverse, and semi-elliptical in outline. They are 1/2
to 2/3 as long as wide, and the greatest width is et mid-
length., The hinge line 1s straight and slightly shorter
than the grestest width. The cardinal angles are somewhat
rounded. The valves are strongly concavo-convex. A gentle
sulcus is sometimes developed in the pedicle valve; no
corresponding fold was observed in eny of the brachial
valves studled. The pedicle intersrea is planar and
apsacline; the brachial interares is planar and anacline.
Small chllidial plates occupy the margins of the noto-
thyrium; no pseudodeltidlum was ohserved. The valves are
marked by slightly undulating rounded costellae, separated
by rounded interspaces of about the same width as the
costellae. The costellae increase by bifurcation and by
insertion., About 40 - 50 costellae cross a growth linev
which is 5 mm ffom the apex at the midline. The spines
are rarely preserved. One or two spines were observed on

each side of the interarea on a few specimens., They
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diverged postero-laterally at about a 60° angle to the
interarea,

Interior pedi valve.,--The median septum extends

about 1/} the length of the valve. The teeth are small

and oval in outline. The muscle fleld is triangular in
outline, open anteriorly, and divided by the median ridge.
It extends anteriorly about 1/l the length of the valve,
The adductor scars were not observed., The internal surface
is marked by the impress of the costellae.

Interior brachial valve.--The cardinal process 1is

bllobed and posteriorly directed; Small chilidlal plates
lie on each side of the cardinal process. The sockets

are rounded at their base and postero-laterally directed.
A median septum which extends anteriorly about 1/2 thé
length of the valve and a pair of short, posteriorly
situated lateral septae are present. The internal surface
is marked by the impress of the‘costellae.

Discussion.--F, stonehousensis differs from P, nova-

scoticus in that it is smaller and more strongly concavo-

convex. P. stonehousensls has a median septum in the

pedicle valve which does not bifurcate posteriorly and a
bilobed cardinal process. In 2. novascoticus the median
septum in the pedicle valve may blfurcate posteriorly and
the cardinal process 1s quadrilobate on its distal face.

P. stonehousensis differs from P. tenuistriatus in

having coarsercostellae,
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Occurrence.--P. stonehousensis in known from local=-

ities El, El, and EB in the Arisaig area in the Stonshouse
Formation of Gedinnian and possibly Skala age.
Holotype.~--Specimen 464116.

Suborder Rhynchonelloidea Moore, 1952
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Genus Plagiorhyncha McLearn, 1918

Type species.-~_Rhynchonella %1assi Davidson, 1684, &
Monogreph of the British Foss Brachiopoda, Vol. V,
Silurfan and Devonian Supplements, p. 4155, ple. 10, figs.
22, 22a., (=Atrypa depressa Sowerby, 1839 (nomen nudum),

in Mugghison, he Sllurian System, part II, p. 629, ple 13,
figo .

Species assigned.~-

Rhynchonella glassi Davidson, 188L, ref. cit.

Atrypa analoga Wieniukow, 1899, Fauna siluriyskih
otlozhenly Podolskoy gubernili, Mater. Geol. Russlands, 21,
p. 120"122, plo I’ fig. 16; plu VII, figs. 13, 170

Atrypa analoga (Wieniukow) Nikiforova, 1954, Stratigraphic
Scheme of the Silurlan of Podolia, Mater. VSEGEI, p. 119-
121, pl. XI1I, figs. 6-9.

Terebratula thisbe, Barrande, 1847, Uber die Brachiopoden
der silurischen Schichten von Bohmen, l., Naturwissen-
schaftliche Abhandlungen, Band 1, p. 63, pl. XVL, fig. L.
Plagiorh;ncha decemplicata McLearn, 192l non Sowerby 1839,
GeSe.Ce. Mem, 13(7s PPe 1fs (0, pPle VIII, figs. 1-l.

Plaﬁiorhzncha glastica McLearn, 1924, op. cite., pe. 78, pl.
» f gs. -{» non 3 33; plo X:KVIII, figa ll.
Plagiorhyncha plastilica var. media McLearn, 1924, op. cit,
P. %83 195 pl. I, figs. 8, 9.

Plagiorhyncha glassl (Davidson), Mclearn, 1924, op. cit.,
PPe 79, g%, pl. VIII, fige 10-17, 363 pl. XXIX, fig. 2.
Plagiorhyncha thisbe (Barrande), Havlicek, 1961,

Rhynchonelloidea des bohmischen alteren Palsozolkums
{Brachiopoda), pp. 54, 55, pl. V, figs. 3-7.

Specles sgsigned questionably.~-
%ﬁrabratula niobe Berrande, %8&7, op. cit., p. 78, pl. XVII,
1 18. 9a

Plagiorhyncha niobe (Barrande), Havlicek, 1961, op. cit.,
ppo el 5 p [ ;o EIgS. 1, 2.

Species rejected,-~

Terebratula decemplicata Sowerby, 1839, in Murchison, The
ollurian System, p. 641, pl. 21, fig. 17

Terebrautula monaca Barrande, 1@&7, op. ¢it., pe. 94, pl.
XViI, fig. L.

Pla iorhgncha monaca (Barrande)}, Havllcek, 1961, op. clt.,
PpP. 57=8, ple V, fig. 8.

Descriptlon.--The valves are equally blconvex or

unequally blconvex with the brachial valve the more convex;

and subcircular In outline, or pentagonal in outline with
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rounded margins. The margins of the pedicle valve are

commonly deflected ventrally. There 1s a sulcus in the
pedicle valve and a corresponding fold in the brachial
valve. The sulcus ususally bears one to three rounded
plications {(generally only one) and the fold usually

bears two to four corresponding plications. The fold and
sulcus may lack plications. The valves may be marked by
one to five plicatlions on each side of the fold and sulcus,
or may lack plications lateral to the fold and sulcus. The
valves may be marked by fine costellae in additlion to the
plications., The teeth are small and unsupported by dental
plates. The well impressed pedlicle muscle field is
pentagonal in outline commonly with scalloped margins; the
diductors completely enclose the small adductors. The
cardinalia consist of a palr of hinge plates separated by
2 median groove, and supported by a very low median ridge;
a palr of curved socket ridges which flank the hinge

plates laterally and floor the sockets; crura which
originate at the anteromedial margins of the hinge plates;
and, usually, & small bllobed cardinal process., The low
median ridge in the brachial valve extends anteriorly

1/2 to 3/ the valve length and tapers in height snteriorly.
The brachlal muscle field consists of an anterior pailr of
adductors which are elongate oval or triangular in outline
and a larger posterior palr of adductors which are elongate

oval in outline.
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Discussion.--Flagiorhyncha closely resembles the

relaﬁed-early Devonian lorth American genera Costellirostra

(Cooper, 1942) and Eatonia (Hall, 1857) in its shape, out=-
line, pedicle muscle field and brachial muscle field, and in

lacking dental plates. (Costellirostra has finely striate

ornament similar to that in certain species of FPlagior-

hyncha. However, both Costellirostra and Latonia hsave a

ponderous bilcobed cardinsl process, and Plagiorhyncha has

a minute cardinal process or lacks a cardinal process.
The two Devonian genera have a prominent median septum in

both valves; Plagiorhyncha has a median ridge in the

brachial valve which is much lower than the septa in the
Devonian genera and hss only & faint myophrsgm in the

pedical valve. Plagiorhyncha 1s considered by the author

to be the probable ancestor of Costellirostra and LEatonia,

It is possible that "Rhynchonella" pila (Schnur, 1853)

from the Emsian of Germany is related to Plagiorhyncha,

which 1t resembles in ornament, In shape, outline, and
Internal features, however, the species resembles Uncinulus,
Bayle, 1878 and the author tends to agree with Havlicek

(1961, p. 140) in assigning "R." pila to Uncinulus.

It is not clesr from the i1llustratlons in Hsavlicek

{1961, pl. V, figs. 1, 2) whether or not ILerebratula niobe

(Barrende, 18l47) from the Liten beds of Silurian age in

Bohemlia is a Plagiorhyncha. Barrande's original reference

to the species was not available for study.
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McLearn assigned Terebratula decemplicata (Sowerby,

1839) from the upper Llandovery of the Malvern Hills,

England to Plagiorhyncha and included some of the Arlsaig

forms in this species. The author has studied topotype
material of this specles and finds that it is a
camarotoechid with dentel pletes which 1s very simllar to

"Ceamarotoechla" bimesiornata (McLearn, 1924).

Havlicek assigned Terebratula monaca (Barrande, 1847},

from beds of Silurian age belonging either to the Liten

beds or the Kopsnina beds in Bohemia, to Plagilorhyncha.

The author rejects this specles from Plagiorhyncha because
it has a subtriangular outline which strongly contrasts

with the subpentagonal to subcircular outline of FPlagio-
I’hZHCha .
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Plagiorhyncha aff. P. glassl (Davidson, 188})

Plats "{II, fixs. 1-15,

1924. Plagiorhyncha decemplicata McLearn, 1924 non
Sowerby, 1839, G.5.C. Mem. 137, PP. 77, 78, pl. VIII,

figs. l-L'--t

192l Plagiorhxgcha %lassi (Davidson), lMcLearn, 192, op.
cit. Pe 3 3 Pde 3 figs. 10-17, 36; plo X.XIX,
figg 2q

Diagnosis.-~Plagiorhyncha with moderately deeply

impressed pedicle muscle field; a single rounded plication
in the suleus of the pedicle valve; two rounded plications
separated by a rounded interplication of about the same
wildth 1n the fold of the brachial valve; and flanks of the
valves laterel to the fold and sulcus which may be smooth,
or may bear from one to five plications on each alde.

Descriptione

Exterior.--The pedicle valve is gently convex, the
brachial valve varies from gently convex %o strongly
convex, and 18 almost always more strongly convex than the
pedicle valve. The valves are subpentagonal in outline
with rounded margins. The greatest width occurring at
midlength or slightly posterior to it. The lateral
margins of the pedicle vaive are commonly deflected
yentrally. The posterolateral mergins of many of the
brachial valves.are flattened and curve concave dorsally.
The hinge line i3 equal to about 1/3 the width. The
length variles from l4/5 the width to slightly greater than
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the width. The latersl and anterlor commissures may be
crenulate or smooth; the anterlor commissure is strongly
sulcate, The pedicle interarea extends anteroclaterally
from the apex to about midlength on each side of the
valve and tapers in height anteriorly. Each half of the
interarea lateral to the median line 1s flat and apsacline,
The delthyrium is triangular, broadly rounded at the apex
and intercepts an angle of about 150°, No interarea is
developed in the brachisl valve, The pedicle valve has
a broad sulcus which intercepts an angle of 20° - 35° at
the apex and which bears a single rounded median plication,
The brachlal valve has a corresponding fold which bears
two rounded plications separated by a rounded interplicat-
ion of about the same width. Both the fold and sulcus
Increase 1n heighit anteriorly and are rounded to sub-
rectangular in cross section. The valves of some specimens
bear 1 - 5 lateral plications on either side of the fold
and sulcus; other specimens have valves which are complete-
ly smooth laterel to the fold and sulcus. The lateral
plications, when present, sre rounded in cross section,
and are separated by interplications which are rounded in
cross section and equal in width to the plications. The
lateral plications vary from very coarse to very faint.
All intergrades are present between specimens with coarse
plications lateral to the fold and sulcus, and speclmens

which have valves that are smooth lateral to the fold and
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sulcus,

Interior pedicle valve,=--The teeth are minute,

circular in outline, and situated at the base of the
delthyrium. They are unsupported by dental plates. The
delthyrial cavity 1s occupied by & low pedicle callist,
The muscle fileld 1s well lmpressed, pentagonal in outline,
and extends anteriorly slightly less than 1/2 the valve
lengthe. The diductor scars are curved at their posterior
end and completely enclose the small elongate oval
adductor scars which are confined to the posterior halfl of
the muscle fleld. On some specimens & small plt occurs
adjacent and anterior to the adductor scars, The diductor
scars commonly bear ridges which extend anterolaterally.
The margins of the muscle fields bearing such ridges are
scalloped. On specimens bearing lateral plicatilons, the
internal surface 1s marked by the impress of the external
ornament which extends inwards as far as the muscle fileld.
On a few of the speclimens studled, two palr of pallial
marks extend anterolaterally from the anterior margin of
the muscle field for a short distance.

Interior brachisl valve,~--The cardinalia consist of

a pair of hinge plates separated by a median groove, and
supported by & very low median ridge; a pair of curved
gsocket ridges which flank the hinge plates laterally;
crura; and, in some cases, a cardinal process. The median

ridge extends anteriorly 1/2 to 3/4 the length of the
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~valve and tapers 1ln height anteriorly. The crura
origihate at the anteromedial margins of the hinge plates.
The cardinal process, when present, consists of two minute
oval lobes, one on each side of the median groove, with
ventrally directed attachment faces., The sockets are
triangular in outline, rounded at their base, bounded
medially by the hinge plates, and bounded dorsally by the
curved socket ridges. The muscle field consists of two
pair of adduoctors - a posterior pair which are triangular
to oval in outline, and an anterior palr which are elongate
oval in outline and larger than the posterior pair. On
specimens which bear lateral plications, the internal
surface 1s marked by the lmpress of the external ornament
which extends posterlorly to the muscle field.

Discussion.-~F. aff. F. glassl appears to differ

from P, glassl in external ornament. 3Sowerby (1839, pl.
13, fig. 6) and Davidson (1884, pl. 10, figs. 22, 22a)
illustrate F. glassl as having ornament consisting of fine
costellae and P. aff. P. glassi lacks fine costellae.
Howe#er, as no specimens of P. glassl were available, the
author could not establish whether or not P. glassi
actually has fine costellaa,

P, aff. P. glagsi differs from both P. thisbe
from the Xopanlna beds of Silurian age in Bohemia and P.
analoga from the Xitaygored Formation of laste Llandovery
age of Podolia in having a single plication in the sulcus
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~and two plicatlons on the folds FP. thisbe mey have as
many as L} plications in the sulcus. 2. analoga may have
as many as 2 plications in the sulcus.

Occurrence.-~P. aff, P. glassl occurs in the mlddle

member of the Ross Brook Formatlon of late Llandovery

(03 - CS) age at localities MCK7, Bl and B2 in the Arisaig
area; at localitiles A20, 040, and ES5 in Pictou Co.; and
at localities GSC17057 and GSCLL96B in the Cobequid
mountains., It oeccurs in the upper member of the Ross
Brook Formation of late Llandovery (Cé) or low Wenlock
age at localitles B3, Bl, and B6 in the Arisaig area;

and at localities UE5, Fl6, ES1A, DFP38, DF45, DFL6, DFLS,
DFL9, and DF50 in Pictou Co.
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Plagiorhyncha plastica (McLearn, 1924)

1924, Plagiorhyncha plastica, McLearn, G.S.C. Memoir 137,
p. 78, pl. VTT%, figs. 6, 7 non 5, 33; pl. XXVIII, fig. 1l.

192, Plagiorhyncha plastica var. media, McLearn, op. cit.,
p. 78, 7 s ple Vi s figs. ©, 9.
Description.=-=-Only four specimens (Peabody Museum

spec. #153, 454, 455 and §;56) were available for study.
Specimens 453, 454, and 456 are badly compressed and

broken. They show a fold in the brachlal valve and a
sulcus in the pedicle valve and an ornament of both
plications and fine costellse. Specimen }j55, & brachial
valve, 1s not badly distorted and shows a pentagonal
outline with rounded margins.

Occurrence.--McLearn reports this specles only from

the Arisaig shore section at the mouth of Arisaig Brook,
It is not clear whether Mclearn's specimens come from the
mlddle member of the Ross Brook Formation of late Lland-
overy (03 - CS) age or the upper member of this formsation

of late Llandovery (06) or Wenlock age.
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Plagiorhyncha c¢f. P. plastica (McLearn, 1924)

(9

Plate XXIT, fies, 15-20.

Diagnosis.--Plagiorhyncha with very deeply impressed

pedicle muscle field; usually with a single rounded
plication 1n the sulcus of the pedicle valve, and two
rounded plica
of about the same width in the fold of the brachial valve;
and commonly with two to five plications on each side of
the fold and sulcus. The plicatlons tend to die out
anteriorly. The valves are mafked by costellae which are

much finer than the plications.

Description.

Exterior.--The valves are equally blconvex, or un-
equally biconvex with the pedicle wvalve more convex than
the brachial valve; subpentagonal in outline with rounded
margins; 1/2 to 9/10 as long as wide and wideat at mid-
length or slightly anterior to midlengthe. The lateral
margins of the pedicle valve are deflected ventrally in
most speclmens, The posterolateral margins of the
hrachial valve are commonly flasttened and curve concave
outwards. The pedicle valve bears a broad low rounded
sulcus, and the brechiasl valve bears a corresponding fold,
Both valves are marked by fine rounded costellae which are
separated by rounded interspaces of about the same width.,

The sulcus usually bears a single medlan plication; the
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fold usually bears two plications separated by a median
interpllcatlon corresponding tc the plication on the
suleus; and the valves are commonly marked by two to five
plications on each side of the fold and sulcus. These
plications are much coarser than the costellae and tend
te dle out along the periphery of large specimens. They
are separated by interplications of about the same wldth.
Some specimens lack pllications on the fold and sulcus;
others lack plications lateral to the fold and sulcus;
and a few lack plications entirely. The costellae are
invariably present, however. The pedicle interarea
extends anterolaterally on each side of the valve from
the apex to about mldlength and decreases in height
anteriorly. The interarea 1s flat and apsacline on each
side of the median line. The delthyrium is triangulsar,
broadly rounded at the apex, and intercepts an angle of
about 150°, No interarea is developed in the brachial
valve.

Interior pedicle valve.-~-The teeth are minute,

circular in outline, situated st the bases of the lateral
marging of the delthyrium, and are unsupported by dental
plates. The delthyrial cavity is floored by a broad

pedicle callist. The muscle field is very deeply impressed,
and pentagonal in outline with scalloped margins. 1%
extends anteriorly to about midlength, and may be bounded

laterally and anteriorly by a low ridge. The diductor
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scars bear numerous snterolaterally diverging ridges;
they are rounded at their aenterior end and completely
enclose the well impressed oval adductors which are
situated in the median 1/3 of the muscle field. The
internal surface 1s marked by the impress of the plicat-
ions which extend posteriorly to the muscle fleld,

Interior brachial valve.~--The cardinalla consist of

a palr of hinge plates separated by a medlan groove, and
supported by a very low medlan ridge, & bilobed cardinal
process, crura, and a pair of curved socket ridges which
extend laterally from the hinge plates to the valve
margins. The median ridge extends anteriorly 1/2 to 3/
the length of the valve and tapers in helght anterlorly.
The cardinal process lobes are oval in outline with flat,
ventrally directed attachment faces. The crure origlnate
from the anteromedial margins of the hinge plates. The
sockets are bounded medially by the hinge plates and
dorsally by the curved socket ridges. They are rounded
at their base and triangular in outline. The median
ridge is flanked laterally by two palrs of adductors.

One palr 1s triangular fo elongate oval in outline and
confined to the posterior half of the valve., The second
pair is situated anterior and adjacent to the first pair
and elongate oval in outline and somewhat larger than the
first pair, The internal surface 1is marked by the impress

of the plications which may extend posteriorly as far as
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the posterior 1/j of the valve.

Discussion.--P. ¢f. P, plastica may be conspscific

with P. plastica but, since no specimens of the latter
which show the internal structures are available, this
cannot be established. It is identical to P. plastica
in ornament. P. ef. P. plastica may posslbly be related
to P, glassi but this cannot be established either, as
no specimens of P. glassi are avallable.

P, cf. P. plastica differs from P. aff. P. glassi
in having an ornament consisting.of plications whlch tend
to die out anteriorly and costellae; and in having a much
more deeply impressed pedicle muscle field. FP. aff. P.
glassl has plicatlons whlch lncrease in height anteriorly
and lacks ccstellae;

P. cf. P, plastica differs from both P. thisbe from
the Kopanina beds of Silurian age in Bohemla and P. analoga
from the Kitaygored Formation of late Llandovery age of
Podolia in having an ornament consisting of costellae
and plications which tend to die out anteriorlky. The latter
two genersa have plicstions which increase in height
anteriorly and lack costellae. P. cf. P. plastica either
has one plication in the fold and two in the sulcus or
lacks plications in the fold and sulcus. P. thisbe may
have as many as four plications 1ln the sulcus. £P. analoga
may have as many &8s two plications in the sulcus.

Occurrence.--P. cf. P, plastice is known from the
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French River Formation of late Llandovery (Cg) or low
Wenlock age at localitles FR22, DF1l3, DF1l5, DFl6, and DF17
in Pictou Co.; and localities MCKlL, iMCKé6, MCK60, 8Z3, and
Z}0 in Pictou Co.
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Plagiorhyncha sp. A

Diagnosis.--Plagiorhyncha ornsmented by coarse

costellae which increase by bifurcation and insertion,

Description.

Exterior.-~The valves unequally blconvex with the
brachial valve more convex than the pedicle valve, sub=
pentagonal in outline with rounded margins., The length
varies from Li/5 the width to slightly greater than the
width. The pedicle valve bears a faint sulcus and the
brachial valve bears a faint fold. The laterasl margins
of.the pedicle valve are deflected ventrally on large
specimens. The valves are marked by rounded coarse
costellae which increase by bifurcation or insertion,
and are separated by rounded interspaces of sbout the
same width, Twenty to eighty costellae are present along
the periphery at a length of one em. On some specimens,
the costellae die out at the periphery end are replaced
by fine striae,

Interior pedicle valve,-=-Only one poorly preserved

pedicle interior was availlable for study. It has a falntly
impressed, flabellate muscle field which extends anteriorly
2/5 the length of the valve;‘ The diductors completely
enclose the adductors. The teeth are small, separated by

a distance equal to 1/3 the maximum width, and unsupported

by dental plates,
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Interior brachial valve,-=-The brachial cardinalia

and muscle fleld were not preserved on any of the specimens
studied. A low median ridge extends anterlorly from the
apex 1/2 to 3/L the valve length.

Discussion.=--Plagiorhyncha sp. 4 differs from the

other spescles assigned to Plaglorhynchas in having an

ornament consisting of coarse costellae, which increase
by bifurcation and insertion. P. plastica and E. ef. P.
plastica have an ornament consisting of both coarse un-
branching plications and costellae; the costellae of these
species are much finer than that of P. sp. A. P, cf.

lassi, P. thisbe and P. gnaloga all have an ornament of
coarse unbranched plications; the costellae of P. s8p. A
are much_finer than the plications 1in these species.

Distribution.--P. sp. A 1s known only from the McAdam

Formation in member 3 of Ludlow age at locality  Cl,
and 4in member 2 of Wenlock or Ludlow age at locality
MCK32.
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Genus Eatonioides McLearn, 1918

Type species.--Eatonioldes lamellornatus McLearn, 1918
Em. Jour. Sci. 05, p. 130.

Species sasigned.--E. lamellornatus McLearn, 1918.
Specles re ected.--ratonioides westonl McLearn, 1924,
GeS.Ca M"’L\:em. 37s Pe TLs

" Discussion.--Eatonioldes grossly resembles Eatonisa

Hall, 1857, from beds of New Scotland to Oriskany age of
eastern North America, in its external form. However,

Eetonia lacks the lemellose growth llnes of Eatonloldes

and is ornamented by both plications and very fine costel-
lae, Internally Eatonia has a medlan septum in the pedicle
valve; and a ponderous bilobed cardinal process, and a

well impressed muscle field in the brachial valve. These

features are lacking in Estonloides. As mentioned above,
the author considers that both Eastonia and the closely

related genus Costellirostra Cooper, 1942 were probably

derived from Plagiorhyncha McLearn, 1918. Eatonloldes

differs markedly from Plagiorhyncha and is clearly not

closely relsted to it. Hence, it appears that Estonla and

Eetoniolides are best regarded as external homeomorphs.

"Eatoniocides"” westoni McLearn, 1924 does not belong

to Eatonioldes as the holotype has dental plates and lacks

a median septum.
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Eatonioides lamellornatus (McLearn, 1918)

Plete XIVI, figse. 1l=7.

1918,8Eatonioides lamelloprnatus licLearn, &m. Jour. Sci, L5,
P. 130,
192l;. Eatonioldes lamellornatus McLearn, G.8.C, Ilem. 137,

p. 75, pl. VII, figs, 22-31; pl. VIII, figs. 34-35; pl. XX,
fip. 1.

Descriptione.

Exterior,--The valves are large (up to 3 cm. wide),
pentagonal in outline with rounded lateral margins and the
greatest width at midlength or in the posterior half of the
velve., The valves vary from 2/3 as long as wide to as long
ag wide., The pedicle valve is very gently convex and bears
a deep, wide sulcus; the sulcus is rectangular in cross=-
section wilth rounded margins and originates at a point 5
to 10 mm. from the apex. The brachial valve is deeply
convex and bears a fold corresponding to the brachlal
sulcus., The anterior commissure 1s crenulate and deeply
sulcate., The cardinal mergins are flat and divided by a
triangular open delthyrium. The valves are marked by 8 to
12 angular unbranched plicatlons and by lamellose growth
lines., The plications are separated by angular interpli-
cations of ebout the same width. The sulcus bhears three
plications and the fold bears four plications; two to four
plications occur on sach side of the fold and sulcus.

Interior pedicle valve.-~The muscle field ig deeply

impressed, circular to elongate oval in outline, 2s wilde

as long to slightly longer than wide; it extends anteriorly
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to 1/2 to 3/l the valve length. The diductor scars, when
.impréssed, are.elongate oval in cutline, confined to the
posterior half of the field, divided by a narrow myophragn,
and completely enclosed by the diductor scars. The teeth
are stout, rounded, and unsupported by dental lamellae.
A low pedicle callist occuples the delthyrial cavity. The
internal surface 1s marked by the impress of the plications
and the growth lamellae peripheral to the muscle fleld;

in some cases, the muscle field 1s also marked by the im-
press of the plicetions.

Interior brachial valve.-=-The cardinalis consists of

a pair of discrete hinge plates which ere supported med-
ially by a septaliums The hinge plates are triangular in
outline and slightly concave on their ventral surface,

The crura originate from the anteromedial edge of the hinge
plates end extend anterlorly about in the plane of commisg=-
sure., The sockets are deep, rounded at their base, and
anterolaterally divergent., They are bounded medially by
the hinge plates’ané laterally by the margin of the valve.,
The median septum is thickened at its posterior end and
tapers in width and height anteriorly; 1t extends anteriorly
1/3 to 1/2 the valve length. The muscle field is not im-
pressed. The internal surface is marked by the impress of
the plications along most of their extent and by the im-
press of the growth lamellae,

Occurrence.--E., lamellornatus occurs in the Moydart
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Formation of Ludlow age st locality D-3 in the Arisailg
| area; at locality F-3 in the Cape Teorge area; localities

74 and 3A in the Lochaber area; and locallties DTl and
DI20 in Pictou Co,
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Genus Camarotoechlsa Hall and Clarke, 1893

Type species.~-Atrypa congregata Conrad, 1841, Ann. Rept.
Geol. Surv. N. Y., v. 5, p. Eg.

Discussion.=-«Silurian and Devonian rhynchonellids are

very poorly known. A number of genera have been proposed
but the relationships of these genersa to each other are
not well understood. For this resson, it is difficult to
declde what characters of the proposed genera should be
considered diagnostic. The rhynchonellld specles of the

Arisaig serles which are assigned to "Camarotoechia”

(sensu lato) in this report will, undoubtably, have to be
reassigned to other genera when the rhynchonellids are betier
understood at the generic level,

"Camarotoechia" bimesiornata (McLearn, 1924)

Plate XXIII, Figs. 3-10.

192, Camarotoechia bimeslornata, McLearn, G.3.C. Memolr
137, pe 69, pl, V, figs. 1=5; pl. XXX, fig. 9.

Description.

Exterior.-~The valves are subequally biconvex, sub-
rectangular to oval in outllne, and may be transverse or
elongate, The anterlor commissure 1s crenulate and rect-
imarginate. The pedicle velve has & prominent rounded
suicus which bears a single median plication; the brachial
valve has a corresponding fold which bears two plications
separated by a narrow interplicetion. Three to six low
rounded plicatlons separated by interplications of about the

same wildth occur on each side of the fold and sulcus. The
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plicatlions on the fold in the brachial valve are wider than
.those'on the rianks. The plications which bound the sulcus
in the pedicle valve a8re wider than the median plication
and wider than the plications on the flanks. The valves
are marked by fine growth lines.

Interior pedicle valve.,--The small teeth are supported

by short dental plates. The delthyrial cavity bears a low
pedicle callist., The muscle field is only rarely impressed;
when present it is narrow, triangular in outline and con-
fined to the anterior half of the valve. The internal
surface 1s marked by the impress of the costellae along
most of thelr extent.

Interior brachisl velve.--The cardlnalias consist of

flat discrete hinge plates which are trianguler in outilne
and separated by & narrow groove. The crura orliglnate from
the anteromedial edges of the hinge plates. The sockets
are anterolaterally directed, bounded medially by the hinge
plates, and bounded laterally by the valve margins. A
myophragnm extendsranteriorly from the hinge plates to about
midiength. The #dductor scars are narrow and semi-oval in
outline. The internsl surface is marked by the impreés of
the external ornament as in the pedicle valve,

Discussion.--"C." bimesiornata is very similar in

shape, outline, ornement and internal features to "C."

decemplicata Sowerby, 1639 from the Cowleigh Park beds of

upper Llandovery (03 or older) age in the Malvern Hills
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district of the Welsh borderland. The two specles differ

primarily in that "C." bimesiornata has 3 to 6 plications

on each side of the fold and sulcus and "C." decemplicata

may have as many as 8 plications on each side.

Occurrence.--"C." bimesiornata is known from the

Beéchhill Cove Formation of early Llandovery age at local-

ities A-2, A-3, and A-l in the Arisalg area; and localities
FPl6, DW1l, A-11 and AV1 in Plctou Co. It 1s known from the
Glencoe Brook Formation of early Llandovery age at locality

FTS,
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Camarotoechia rossonia (McLearn, 1924)

Plate XXIII, Figs. 11-15, Plate XXIV, Flg. 1

192, Camarotoechia llandoveriana var. rossonia lMcLearn,
Ps 70, pl. V, figs. 12-1l; pls R, fig. e

Description.

Exterlior.-~The valves are subequally biconvex, pent-
agonal in outline, widest at midlength or in the anterior
half of the valve and vary from 3/l as wide as long to 3/L
as long as wide. The pedicle valve bears & broad sulcus
which originates some distance anterior to the beak and is
rectangular in cross section; the brachial valve bears a
corresponding rold. The valves are marked by 30 to 40
fine angular plications separated by anguler interplicat=-
ions of about the same width. Five to eight plications are
present on the fold and on the sulecus. The anterior com-
mlssure is crenulate and uniplicate.

Interior pedicle valve.--The small teeth are supported

by short dental plates. The failntly impressed muscle field
conslsts of narrow oval diductors separated by a low myo~
phragm; it extends anteriorly 1/3 to 1/2 the valve length.
The delthyrial cavity bears a low pedicle tallist. The
internal surface is marked by the impress of the external
ornament except at the apex of the valve.

Ihterior brachial valve.,-~The cazrdinglia consist of

flat discrete hinge plates supported medially by a septalium.
The median septum extends to midlength and is flanked 2%

its anterior end by the élongate oval adductor scars. The
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sockets are narrow and diverge posterolaterally., The ln-
ternal surface is marked by the impress of the external
ornament as in the pedicle valve.

Discussion.--"C." rossonia is very likely conspecific

with "C." llandoveriana Davidson, 1867, from the upper

Llandovery of Wales and the Welsh borderland, which it
resembles in shape, outline and ornament,
"C." rossonia differs from the other species of

"Camarotoechia” found in the Arissig series in having finer

and more numerous plications. -

Occurrence.~-"C." rossonia is known from the middle

member of the Ross Brook Formation of late Llandovery

(C3 - Cg) age at localities B-2 and MCK7 in the Arisaig
area and locality ME60 in Pictou Co. It is known also
from the upper member of the Ross Brook Formation of late
Llandovery (Cé) or early Wenlock age 2t localities B=-3,
B-li and B=5 in the Ariseig area and localitlies DF36 and
DF38 in Pictou Co.
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"Camarotoechia" westonl (McLearn, 192L)
Plate XXIV’ Figs: L'.-lOQ

192, Eatonioides westonl McLearn, G.3.C. Memoir 137,
pl. VII, figs. 16, 17, 21; pl. XXX, Figs. L, 7.

Description.

Exterior.--The valves are subequally blconvex, sub-
circular to pentagonal in outlline, about as wide as long
and widest at mldlength or slightly anterior to it. The
anterior commissure is crenulate and rectimarginate. The
pedicle valve bears a prominent sulcus which originates
anterior to the apex; the brachial wvalve bears a corres
ponding fold. The valves are marked by 14 to 18 uniform,
straight, angular plicstions separated by angular inter-
plicastions of about the same width. Three plicatlons occur
on the sulcus and four plications occur on the fold.

Interior pedicle valve.~--The teeth are supported by

very short dental plates. The delthyrial cavity bears a

low pedicle callist. The muscle field is oval 1n outline,
about as wide as long, and extends almost to midlengihl.

The oval diductor scars enclose the elongate oval adductor
8cars which are éonfined to the posterlior half of the muscle
field. The internal surface 1s marked by the impress of

the external ornament peripheral to the muscle field.

Interlor brachiasl velve,~-The cardlnalia consist of

broad hinge plates whieh curve posteriorly and are supported
medially by a septalium. The crura originate from the

anteromedial margins of the hinge plates. The sockets are
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bounded posteriorly by the margin of the valve. The medisan
septum merges anteriorly with the medlan plicatlon on the
exterlor of the valve. The internal surface is marked by
the impress of the plications except in the central part

of the posterlor half of the valve.

Discussion.--McLearn assigned "C." westoni to Eaton-

ioides. However, 1t lacks the lmbriceting growth lamellae

characteristic of Eastonloldes ¢ hssdentsl plates wheresas

these are lacking in Eatonioides. "C." westoni further

differs from Estonioides in its smaller size and in being

subequally biconvex. Eatonioides has a relatively flat

pedicle valve and a strongly convex brachial valve,

"C." westoni differs from "C." bimesiornata in having

three plications on the sulcus and four on the fold which
are about the sasme width as those on the flanks. "C."

bimesiornata has one plication on the sulcus and two on the

the fold whiech are broader than those on the flanks,.

Occurrence.-- "C." westoni is known from the lower

member of the McAdam Formation of Wenlock or Ludlow age at
locality HASA in Pictou Co. and locallty KAR-63-115F in
the Cobequid Mountains. It is known from Member 2 of the
McAdam Formation at locality C-2 and C-3 in the Arisaig
srea and localities HAF and DI'23 in Pictou Co. It occurs
in member 3 of the McAdam Formation of Ludlow age at local-

ity C-4 in the Arisaig area.



242
"Camapotoechis™ gsp. aff. "C." plenorugosa (McLearn, 1924)
Plate XXIV, Figs. 11, 12; Plate XXVII, Figs. 3a-c.

Description.

Exterior.--The valves are subequally biconvex, pente
agonal in outline, and wldest 1in the posterior half of the
valve., 7The anterior commissure is crenulate and uniplicate.
The pedicle valve bears a prominent sulcus and the brachigl
valve bears a corresponding fold. The valves are marked
by 12 to 1y angulsr plications separated by interplicetions
of about the same width. Three plicetions occur on the
sulcus and four on the fold,

Interior pedicle velve.--The teeth are supported by

short, slightly divergent dental plates. The delthyrial
cavity bears a low pedicle callist, The muscle field was
not Iimpressed on any of the specimens studied. The inﬁer-
nal surface is marked by the impress of the plicetions
except in the delthyrial cavity.

Interior brachlal velve.,-=-The discrete hinge plates

are flat and supported by a septalium. The median septum
extends to sbout midlength. <The sockets are anterolater-
ally directed and rounded at their base. The internal
surface is marked by the impress of the plications along
most of theilr extent.

Discussion.-="C." sp. aff. "C." planorugosa closely

resembles C. planorugoss in shape, ornament and internal

features. The two specles differ slightly in outline.
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The lateral margins of "C." planorugosa extend anteromed-

ially from the widest part of the valve; those of "C." sp.
~are about parallel in the anterior half of the valve.

"C." sp. aff, "C." planorugose differs from "C."

westoni in its smaller size and in having longer dental
plates. The pedicle muscle field is not impressed in the
former whereas it is impressed in specimens of "C." westoni

of comparable size.

Occurrence.-=-"C." sp. aff, "C." planorugosa is known

from member 1 of the McAdem Formation of Wenlock or Ludlow
age at localities MCK49 and C-1 in the Arisaig area and
DF12 and I06 in Pictou Co. It is known from member 2 of
the MecAdam Formation of Wenlock or Ludlow age at locality
C=2 in the Arisalg area and locality HAF 1n Plectou Co. I%
is known from member 3 of the McAdam Formation of Ludlow
age at locality C-L in the Arisaig aresa.

"c." sp. aff. "C." planorugosa occurs in the Moydart

Formation of Ludlow age at localities D=2, 8B-} and SB=6 in
the Arisalg area and locallties DM13 and SR101B in Pictou

Co,
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"Camarotoechia' squamifera (McLearn, 1924)

Plate XXV, Pigs. 9-13.

1924. Camarotoechia squsmifera McLearn, G.S.C. Mem. 137,
pp' 71-2, pl. V, Figs. 23-27; plo XXVIII, figo 7.

Exterlor.--The valves are biconvex with the brachial
valve more convex than the pedicle valve. The pedicle
valve 1s pentagonal in outline with curved lateral margins,
the brachlal valve 1s transversely oval in outline. The
pedicle valve varies from l/5 as long to as long as wide,
the brachial valve varies from 3/L es long as wide to
slightly wider than long. The greatest width is about at
midlength. <he anterior commissure 1s crenulate and deeply
sulcate, The pedicle valve has a sulcus that originates
at about 5 to 8 mm from the apex, 18 rectangular and crenu-
late 1n cross section, and deepens anteriorly. The brachial
velve has a corresponding fold. The pecidle beak overhangs
the brachial valve and is directed posteriorly. <he valves
are each marked by 16 to 26 uniform plications which sare
rounded 1n cross section and separated by interplications
of equal wildth. The plicatlons snd interplications increase
in width anteriorly., <The sulcus bears 3 to 5 plications,
the fold bears L to 6 plications. The sulcus bears a
plication slong its midline, the fold bears an interplica-
tion along its midline, The valves are marked by numerous
lamellose growth lines,

Interior pedicle valve.--The teeth are supported by
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short dental plates., The delthyriel cavity bears a pedicle
.callist. The ﬁuscle field extends slightly anterior to
midlength and is slightly longer than wide. The diductor
scars are oval in outline and enclose the small oval adduc-
tor scars which are confined to the median 1/3 of the muscle
field, The internsl surfsce 1s marked by the lmpress of the
external ornament peripheral to the delthyrial cavity.

Interior brachial valve.--The cardinalia consist of

flat discrete hinge plates supported by a septalium. The
median septum extends to sbout midlength. The sockets
diverge énterolaterally and sre rounded at their base. The
internal surface 1s marked by the lmpress of the external
ornament as in the pedicle valve.

Comparison.-—”g.” aquamifera differs from the other

species in the Arisaig series assigned to "Camarotoechia"

in having lamellose growth lines.

Occurrence,--"C." squamifera 1s known from the Moydart

Formation of Ludlow age at localities D-1 and D=2 in the
Arisalg area, It occurs in the Cape George area in the
unnamed quartzite correlative with the Moydart Formation

at locsality F-17.
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"Gamarotoechia' moydartensis (McLearn, 1924)

Plate XXVII, Figs. la-c.

192}, Camarotoechia nucula mut. moydartensis McLearn, G.S.C.
Memoir 137’ Pa 70, pI. V, figs. 9“11-

Description,

Exterior.~-The velves are unequally blconvex with the
brachial valve more convex than the pedicle valve, about
as wide as long, and globose. The anterior commlssure is
crenulate and unipllcate. +‘he pedicle valve bears a low
sulcus and the brachial valve a corresponding fold. <The
valves are marked by fourteen sngular plications separated
by angular interplications of about the same width. <Lhree
plications occur on the fold snd four on the sulcus. The
plications on the fold and sulcus are somewhat larger than
those on the flanks,

Discussion.~-The above description 1s based on the

holotype, G.S.C. specimen #5429 from the Moydart Formation
in the ahore section in the Arisaig area., No specimens
resembling the holotype were found in any of the collect=-
ions from the Moydart Formation studied by the asuthor,

The holotype resembles specimens of "C." glomerosa in
ornament but 1s somewhat more globose than the latter.

Occurrence.--McLearn (192li, p. 70) reports this

species sas common in the Moydart Formation. However, the
present author did not find it in any of the collections
of the Moydart Formation studied. The holotype 1is listed
as coming from #he Moydart Formation, shore section,

Arisaig.
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"Camarotoechia™ planorugosa (McLesrn, 1924)

Plate XXVII, Figs. La,b.

1924. Camarotoechia nuculs var. planorugosa McLearn, G.3.C,
Memoir 137, po 69’ pl. V, figs. 6‘8.

Description,

Exterior.--The valves are subequally bliconvex, pente
agonal in outline, and widest about midlength. The anter-
ior commissure 1s crenulate and uniplicete. The pedicle
valve has a prominent sulcus which bears 3 anguler pliceat-
ions; the brachial valve has: a corresponding fold which
bears lj angular plicetions. +our to six engular plications
separated by interplicstions of about the same width occur
lateral to the fold and sulcus,

Interior pedicle valve.,--The teeth are supported by

short dental plates. <Yhe delthyrlal cavity bears a low
pedicle callist. The muscle field is elongate, oval in

out line, and confined to the posterlor half of the valve,
The internal surface 1s marked by the impress of the exter-
nal ornament peripheral to the delthyrial cavity.

Interior brachial valve.--The cardinalia consists of

discrete, flat hinge plates supported medially by a septale
ium. The median septum extends anteriorly to about mid-
length. . 1he internal surface 18 marked by the impress of
the plications along most of thelr extent.

Occurrence.--"C." planorugosa is known from the Stone-

house Formation of Gedinnian and possibly S8kala age at
localities E-l, E-2, E-3, Bal, B=5, E-6, E-8, MCK22, MCK26,
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MCK27, MCK37, MCK39, MCK,hLO0, MCK50, MCK51, MCKS53, MCKS56 and
NFA in the Arisaipg srea; localities LR1l, LR2, LRU ana LR9
in Pictou Co.; locallities F-15, F=18 and F=19 in the Cape
George area; localitlies 11F, KAR-63-377F in the Cobequild

Mountalins and locallty 361 in the Lochsaber area,
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"Camarotoechia" glomerosa (McLearn, 1924}

Plate YXVII, Figs. 22-4d.

192}, Camarotoechia glomerosa McLearn, G.3.C. Memoir 137,
p. 71, plo V, Figs. %-190

1924. (?) Camarotoechia marklandensis McLearn, op. cit.,
p. 71, pl. V, figs, 21, 22, non 20.

Description.

Exterior,~~The valves are equally biconvex, slightly
longer than wide, subelliptical in outline and widest at
about midlength. “he pedlcle beak 1s lncurved. The
anterior commlissure 1s crenulate and uniplicete. A low
sulcus is present st the anterlor end of large specimens
and the brachial valve of large specimens bears 8 corresp-
onding fold., The valves are marked by 15 to 20 angular
plications separeated by interplications of about the same
width, Three plications occur on the sulcus and four on
the fold, The plicstions on the fold and sulcus are about
the same wldth as those on the flanks st the posterior end
of the valves and expand in width to become wider than
those on the flanks at the anterior end of the valves.,

Interior pedicle valve,~-The teeth are supported by

short slightly divergent dental plates. Yhe muscle field
was not observed on any of the specimens studied. The
internal surface is marked by the impress of the plicsations
along most of thelr extent.

Interior brachial valve.,-=The cardinalia consists of

discrete hinge plstes supported by & septalium. The

median septum extends to about midlength. The internal
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surface 1s mesrked by the impress of the pllicetions along

most of thelir extent.

Discussion.=--"C." glomerosa differs from "C." plano-

rugosa in having plications in the fold and sulcus which
are wider at their anterlor end than the plications on the

flanks. The plications of "C." planorugosa are uniform in

width.

"C." marklandensis is based on two specimens. The

hoiotype (Peabody Museum specimen #,431), a brechial valve,
1s larger than the specimens of "C," glomerosa studied but
resembles them in having four plications on the fold which
are larger than those on the flanks; 1t 1s here assigned
questionably to "C." glomerosa. (This specimen is illust-
rated on plate XXVII, Fig, 5.) The paratype G.8.C, specimen
#5132, a poorly preserved pedicle valve, possibly belongs

to "C." planorugossa.

Occurrence.--"C." glomerosa occurs in the Stonehouse

Formetion of Gedinnlan and possibly Skal& age in the shore
section In the Arisaig area., The localitles from which the

availeble specimens were obtalned are not known,
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Genus Sphaerirhynchia Cooper and Muir-Wood, 1951

'lype species.--Terebratula wilsoni Sowerby, 1816, Min.
COnCh., VOlg 2’ po 38, pl. 118, fig. 30

Sphaerirhynchia antigua (McLearn, 1924)

Plate XXIV, Figs. 2, 3.
192}, Psctorhyncha antigua, McLearn, G.3.C. Memoir 137,
PP~ 72-3, pl. Vi1, figs. 1-12; pl. XXIX, figs. l=G.

Degcription,

Exterior.-~The valves are equally biconvex, pentagonal
in outline and often have genlculate anterior and lateral
margins. They are abvout &s wide as long and about 1/3 as
deep as wide. The pedicle valve has a low sulcus which
originates anterlor to the umbo; the brachial valve has a
corresponding fold., The pedicle beak 1ls curved and dlrected
dorsslly. The valves are marked by 16 to 18 low rounded
plications separated by low rounded interplications of
about the same width; three plications are present in the
sulcus and four in the fold, <The anterior commissure is

crenulate and gently to deeply sulcate,

Interior pedicle valve.-~The small teeth are unsupport-
ed by dental platés. A prominent pedicle csallist occuples
the delthyrial cavity. The muscle field extends from the
delthyrial cavity to sbout midlength, and is triangular in
outline. The width of the muscle field at its anterior end
is about equal to 1/2 of its length. %Yhe triangular diduc-
tor scars enclose the elongate oval adductor scars. The

internel surfece 1s marked by the lmpress of the plicatlons
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along most of thelr extent.

Interior brachiagl valve.--The flat hinge plates are

supported by a low septalium which extends anteriorly to
about midlength., The crura origlnate from the anteromed-
ial margins of the hinge plates. The internal surface is
mafked by the impress of the plications as in the pedicle
valve,

Discussion.=--3phaerirhynchla antigua 1s smaller than

Sphaerirhynchia wilsoni from the Wenlock and Ludlow of

of Wales 2nd the Welsh borderland and has fewer plications,

Occurrence.--3. antigua is known from the Ross Brook
Formation in the shore section in the Arisaig area., The
specimens studled are in the Peabody Museum of Natural
History. The locality from which they were obtained is

not known.
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Sphaerirhynchia sp.

Plate XXIV, figs. 13-17.

1924 . Pectorhyncha obtusiplicata McLearn non Hall, p. 73,
pl. VII, pl. X, Fig. 3, pl. XXX, figs. 5, 8,

Descriptione.

Exterior.--The valves are circular to elongate oval
in outline, as long as wide or slightly longer than wide,
and globose with a thickness about equal to the width. The
brachial valve is deeper than the pedicle valve. The valves
heve flat lateral mergins and develop geniculate anterior
margins. The pedicle valve may bear a faint broad sulcus
at 1ts anterior end and the brachial valve a corresponding
fold, The pedicle velve extends dorsally as a long tongue
in the center of its geniculate margin. <“he anterior
commissure 1s crenulate and bears a deep rectangular sulcus
corresponding to the tongue of the pedicle valve, The
valves are marked by 15 to 20 broad flat plicestions separ-
ated by relastively narrow interplicstions. The plications
may bear a narrow groove at thelr anterior end. Three
plications occur on the sulcus and four on the fold.

Interior pedicle valve.-=~The minute teeth are unsup-

ported by dental plstes. A low pedicle callist occupiles
the pedicle cavity. ‘'he muscle field is triangulsr in out-
line and divided by a low myophragm; it extends anteriorly
1/3 to 1/2 the valve length. The internal surface is marked
by the lmpress of the plications peripheral to the muscle
fileld.
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Interior brachial valve.--The stout hinge plates are

 supported mediélly by & septalium. 1he median septum ex-
tends to about midlength and is greatly thickened by a plug
of secondery material at its posterior end, The sockets

are rounded at théir base, bounded medially by the hinge
plétes and latersally by the valve margins. The crura
originate from the anteromedial margins of the hinge plates,
Most of the internal surface is marked by the impress of

the external ornament.

Discussion,--MeLearn (1918, p. 137; 1924, p. 173)

considered the species here described to be conspecific

with Atrypa obtusiplicata Hall, 1852 from the Lockport

group of probable Wenlock age in New York which he made

the type species of Pectorhyncha McLearn, 1918, Hall did

not illustrate the interiors of Atrypa obtusiplicata and

no specimens were available toc the present author for study.

The specimens of A. obtusiplicata illustrated by Hall (1852,

pl. 58, Figs,. 2a-h) differ trom the specles here described

in having a much deeper fold and sulcus. As the specles

here described closely resembles Sphaerlrhynchls sp. 1n
shape, outline and most of its internal features 1t is

assigned to Sphaerirhynchia sp. Its relationship to Pecto-

rhyncha obtusiplicata cannot be established until the

internal morphology of the latter species is known. Tt is

possible that Pectorhyncha will replace Sphaerirhynchia

when P, obtusiplicata is better known., ¥he presence of a
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deep fold and sulcus in P. obtusiplicata, however, makes

this seem unlikely.

S. sp. differs from both S. wilsonl and S. antigua
in having a median septum in the brachial valve which is
greatly thickened by a plug of éecOndary meterial, I%
differs from 3. wilsoni in having fewer plications,

Occurrence.--S. sp. i3 known from member 1 of the
McAdam Formation of Wenlock or Ludlow age at localities
MCKhl, MCK4T7, MCK48, D15, D27, C, D and H in the Arisaig
area; at localitles HA7, DM7, DM8, I06 in Pictou Co. and
locality KAR-63-115F in the Cobequid Mountains., It is
known from member 2 of the McAdam Formation at locality

C-2 in the Arisailg area and HAF in Pictou Coe.
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Sphaerirhynchia gsaffordi (Hall, 1860)
Plate XXV, Figs. 1-8.

1860. Rhynchonella saffordi Hall, Cen. Nat. Geol. 5, p. 1ll4b.
1924, Wilsonia wilsoni var. saffordi (Hall), McLearn, G.3.C.
Memoir 137, Pe 15-6, pl. VIII, figs. 25-29,.

19244, Wilsonia wilsoni mut. stonehousensis McLearn, ref. cit,
p. 76, pl., VIII, fig. 32.

Description,

Exterior.--The valves are blconvex with the brachilal
valve more convex than the pedicie valve, oval in outline,
widest at about midlength and vary from 5/6 as wide as long
to slightly wider than long. They are globose; the thick-
ness varies from slightly less than to equal to the width.,
The pedicle besk is 1ncﬁrved and directed ventrally. The
lateral margins of the valve are flat and about perpendi-
cular to the plane of commissure; the anterior margin
becomes strongly geniculate. A faint broad sulcus rect-
angular in cross section is present st the anterior end
of large specimens; the brachial valve of large specimens
bears a corresponding fold., The pedicle valve projects
dorsally as a logg tongue in the center of the geniculsate
margin of large specimens, The anterlor commissure is
crenulate and, In lsrge specimens, bears a deep rectangular
sulcus corresponding to the tongue in the pedicle valve.
The valves are marked by 24 to 28 flat rounded uniform
plications seperated by narrow grooves; the plications of-
ten bear a narrow groove at their anterlor end. The fold

and sulcus bear 5 to 10 plications.
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Interior pedicle valve,=«The teeth are minute end un-

.supported dental plates, A low pedicle calllst occuples the
pedicle cavity., The muscle fileld 1s suboval in ocutline,
widest at midlength or anterior to midlength, 1/3 to 9/10
as‘wide ag long and extends anteriorly 1/3 to 3/li the valve
length. <Yhe diductor scars are divided by & narrow myo-
phragm. YThe adductor scars are confined to the posterior
half of the muscle fleld and completely enclosed by the
dlductor scars; they are not always impressed. The pallial
impresslions consist of straight tracks which branch at their
anterlor end and give rise to curved lateral branches st
their posterior end. The curved lateral branches extend
poateriorly and give rise, in turn, to additional lateral
branches. The internal surface is marked by the impress

of the external ornament peripheral to the muscle field,

Interior brachial valve.~«The cardinalia consists of

flat hinge pletes supported medially by a septelium. The
medlan septum extends to midlength or slightly anterior to
midlength and tapers in height anteriorly. Narrow elongate
oval adductor scars are sometimes impressed. <The small
sockets are rounded at thelr base, bounded anteriorly by
the hinge plates and posteriorly by the valve margin. The
internal surface is marked by the impress of the plications
along most of their cxtent.

Discussion.--3. saffordi differs from both S. antigua

and S. 8p. in having a greater number of plications, and in

having 8 pedicle muscle field which is oval in outline in
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contrast to the more triangular muscle fields of the latter
.two species. it lacks the posteriorly thickened median
septum in the brachial valve characteristic of 8. sp.

S. saffordi is very similar both internally and
externally to 3. wilsoni from the Wenloek and Ludlow of
Wales and the Welsh Borderland and is very likely conspec-
ifiec with it, However, as adequate comparative material
is not available, a positive assignment cannot be made,

Distribution.~-3., saffordi is known from the Moydart

Formation of Ludlow age at localities D=2, MCK33, and X21
in the Arisaig area; and localities SR101B and DS6 in
Pictou Co. It was found in the Cape George area in an
unnamed quartzite which is correlative with the Moydart
Formetion, at locality F-12. McLearn, (1924, p. 76)
described specimens from a boulder found on the shore at
Arisaig near exposures of the Stonehouse Formation as

Wilsonia wilsoni mut. stonehousensis. The author has

studied these specimens and found them to belong to the

speclies here described, As Sphaerirhynchia is not known

in the Stonehouse Formation, the boulder from which the
specimens came was probably derived from the Moydart

Formation,
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Suborder Retzioldes Boucot, Johnson and Staton, 1964
Superfamily Retziscea Waagen, 1883

(nom. transl. Boucot, Johnson and Staton, 196l
(ex Hetziinae Waagen, 1883, p. 486)

Genus Rhynchospirina Schuchert and LeVene, 1929

Type species.=--Waldheimia formosa Heall, 1857, p. 88.
Rhynchosplrina sp. A.

Plate XXVII, Figs. 6-9, 18.

Description.

Exterior.--The valves are punctate,equally biconvex,
and about as wide as long. The pedlcle valve is pentagonal
in outline wlth rounded margins; the brachlal valve is
circular in outline. A sulcus 1s present on the pedicle
valve., The anterior commlssure is ecrenulste and rectimara
ginate to very siightly uniplicate. The pedicle valve
bears 2 single fine median plicsation in the sulcus and
four coarse angular pllicatlions on each side which are
separated by angular to rounded interplications of about
the same width. The brachial valve bears ten angular to
rounded plications separated by interspaces of about the
same wldth. The Surface is marked by fine growth lines.

Interior pedicle valve.—~The teeth are supported by

short dental lamellae. The muscle field i1s oval iIn outline
and confined to the posterior half of the valve. It is

not always impressed. The internal surface is marked by
the impress of the plications over most of their extent,

Interior brachial valve.--The cardinal plate is broad
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and extends ventrally Into the pedlcle umbonal cavity. A
median septum extends anteriorly from the cardinal plate
to about midlength. The sockets are rounded at thelr base,
laterally divergent, and bounded medially and anteriorly
by the cardinal plate., The muscle fleld is not impreassed.
The internal surface is marked by the impress of the
plications as in the pedicle valve.

Discussion.--R. sp. A. resembles R. formosa from the

New Scotland (upper Gedinnian) of New York in having a
weak sulcus in the pedicle valve and in lacking a fold in
the brachial valve. However, Re. sp. A has fewer plications
which are much coarser than those of the latter species.

Occurrence.=-R. sp. A. occurs 1n the lower member of

the McAdam Formation of Wenlock or Ludlow age at locallty
C-1 in the Arisaig area and locality HAT in Pictou Co.

A few specimens belonging to this specles were found in
the Stonehouse Formation of Gedinnian and possibly Skala
age at locality E-2 in the Arisalg area.
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Rhynchospirina ? sp. B

Plate XXVII, Figs., 10-12.

Descriptlon.

Exterior.--The valves are punctate, subequally bicon-
vex, subelliptical in outline, and vary from slightly wider
thén long th slightly longer than wide. The pedicle beak
is strongly incurved. The anterior commissure is crenulate
and sulcate. The pedicle valve bears a sulcus which may
be faint or prominent; the brachial valve bears & faint
fold. The valves are marked by 18 to 20 angular plicstions
separated by interplications of about the same width.

Three plications are présent on the sulcus of the pedicle
valve; these are finer than those occurring on the flanks,

Interior pedicle valve.-=The stubby teeth are supported

by short dental plates. The muscle field 1s circular to
pentagonal in outline and confined to the umbonal caviiy.
4 pair of tracks which diverge anterolaterally from the
muscle field are commonly present. The internal surface
1s marked by the impress of the plications along most of
their extent. |

Interior brachisl valve,--The cardlnalla conslsts of

discrete flat hinge plates. A low median septum extends
anteriorly from:the groove between the hinge plates to
about midlength. The sockets are anterolaterally directed
and bounded medially by the hinge plates. The external

ornament 1s impressed as in the pedicle valve.
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Discussion.-~-Rhynchospirina ? sp. B differs from the

| other specles assigned to Rhynchospirina in having a pair
of discrete hinge plates instead of a cardinal plate. I%
closely resembles_g. formosa, the type species of Rhyncho=-
sgirina, however, in external form and ornament and in its
other internal features. A new genus of rhynchospirinid
could be erected based on R. ? sp. B. and characterized by
having discrete hinge plates. However, only 2 fragmental
specimens of this specles are avallable and the author
does not consider this to be an sdequate sample upon which

to base a new genus.,

Rhynchospirina ? sp. B. differs from specles assigned

to Homeospira Hall and Clarke, 1893 in having discrete

hinge plates, and in lacking a cardinal process. Homeospira

has a cardinal plate which is conjunct posteriorly and dis-
junet anteriorly, and has a cardinal process.

It is clear that R. ? sp. B 1s not a rhynchonellid as
1t 1s punctate and has plications in the sulcus of the
pedicle valve which are finer than those on the flanks,

Occurrence.--Rhynchospirina ? sp. B known only from
locality KAR«63-115F in the lower member of the McAdam

Formation in the Cobequld mountains,
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Rhynchospirina acadiae Hall, 1860

Plate XX.VII, FigSQ 13&,1’).

1860, Trematospira scadiae Hall, Can. Net. Geol. 5, pe 146,
I'ig' L}.Q

1924 . Rhynchospirina salteri var, acadise (Hall) McLearn,
G-SOCQ Memo 137’ po 8;’ plq X, figso 1-70 )

Description.

Exterior.--The valves are punctate, gubequally bicon-
vex, subelliptical in outline and transverse. The anterior
commissure 1s crenulate and uniplicate. The cardilnal
margin 1s stralight and slightly shorter than the greatest
width. The pedicle beak 1s iIncurved and directed dorsally.
The pedicle valve bears a low rounded sulcus; the brachial
#alve bears a corresponding fold. The valves are marked
by 14 to 16 angular plications separated by interplications
of about equal width. The sulcus of the pedlcle valve
bears two or three plications which are usually somewhat
finer than those on the flanks.

Interior poedicle valve.~~-The teeth are small and un-

supported by dental plates. The muscle field is not im-
pressed on any of the specimens studled. The internal
surface is marked by the lmpress of the plications along
most of their extent.

Interior brachial valve.,--The cardinal plate is broad

and extends into the umbonal cavity of the pedicle valve,
A low short median septum extends anterior to the cardinal
plate. The internal surface 1ls marked by the lmpress of

the plications as in the pedicle valve,
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Discussion.~-~Rhynchospirina acadise may be distinguish-

ed from other Rhynchospirina in the Arisalg series by 1ts

straight cardinsl margin and transverse outline. It differs
from R. gp. A in bearing 1 to 16 plications on each valve
in contrast to the 8 to 10 plicatlons found on the latter
specles. It differs from R. ? sp. in having finer ornament
and in having a cardinal plate instead of discrete hinge
plates,

Hall assigned this species to Trematospira Hall, 1859.

It resembles Trematospira in outline, but it does not have

a quadrilobate cardinal plate as in Trematospira, and it

has a median septum in the brachial valve whereas Tremato=-
spira lacks & median septum in the brachial valve,

Occurrence.--hanchospirina acadlae occurs in the

Moydart Formation of Ludlow age at localities D-3, SB2, and
SB6 in the Arisailg ares.
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Rhynchospirina sinuata (Hall, 1860)

Plate XXVII, Flgs. 14=17.

1860. Rhynchospiras sinuata Hall, Can. Nat. Geol. 5, p. 1lL6.
2% Rhynchospira sinuata (Hall), McLearn, G.3.C. Mem. 137,
6, pl. VIII, figs. 18, 19,

Desceription.

Exterior.~-The valves are punctate, subequally blconvex,
The pedicle vaelve is pentagonal in outline with rounded
margins, widest at about midlength, slightly longer than
wlde, and bears a shallow sulcus which originates a short
distance anterior to the beak. The brachial vealve 1s sub-
circular 1n outline, widest at midlength or slightly
posterior to it and bears & shsllow fold. The valves bear
15 to 23 coarse angular plications separated by angular
Interplications of about the same width; three plications
occur on the sulcus and four plications occur on the fold,
The plicstlions on the sulcus of the pedicle valve are finer
than those on the flanks. The pedicle besk is incurved and
posteriorly directed; 1t besrs a circulaer foremen &t its
apex., The anterior commissure 1is crenulate and uniplicsate.

Interior pedicle valve.--The teeth are small, closely

spaced, and unsupported by dental plates. The muscle field
1s'obscure on some specimens and well lmpressed on others;
when present it 1s circular to pentagonal in outline, about
as wlde as long and extends anteriorly about 1/3 the valve
length. A faint myophragm may be present. Adductor impres-

sions were not observed., The internal surface is marked by
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the impress of the ornament peripheral to the muscle field.

Interior brachiasl valve.--The cardinal plate 1s broad

and curves venirally and posterlorly so as to extend well
up into the delthyrial cavity. The crure originate from
the anterolsteral margins of the cardinal plate. The
sockets are small and laterally directed. A low median
septum extends anteriorly 1/2 to 3/l the valve length and
is fleanked laterally by a palr of elongate oval adductor
scars, The internal surface is marked by the impress of

the plications along most of their lengthe.

Discussion.~--In his original description of R. sinuata
Hall (1860, p. 146) states that the species has & mesial
sinus beginning a little below the besk and eight or nine
plications on each side of the mesial sinus. He does not
figure the species. McLearn (1924, p. 86) described a

species of Rhynchospirina which is common in the Stonshouse

Formation as Rhyhchospira sinuata. The 3tonehouse Formation

specles fits the description glven by Hall, This descript-

lon applies equally well to Rhynchospirina ? sp. B. from

the lower member of the McAdam Formetion 1n the Cobequid
Mountains. R. ? sp. B 1s not known from the Arisaig ares,
whereas, the Stonehouse species described by McLearn ls&
dommon in the Arissig area. As Hall's speclmens were from
the Arissig area, 1t is reasonable to assume that the
specimens he referred to R. slnuats belong to the Stone~

house species,
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R. sinuata differs from R. sp. A and R. acadiae in
having a greater number of plications which are finer than
those in the latter two species. It differs from R. acadiae
also in having an elongate rather than a transverse outline,
Re. sp. A has = slngle plicatlion 1n the sulcus of the pedicle
valve; R. slnusta has three pllcations in the sulcus of the
pedicle valve,

R. ginuats resembles R. ? gp. B in ornement and
external form. However, 1t hés 2 cardinal plate whereas
the latter species has discrete hinge plates.

R. sinuata is very similar to R. formosa Hall, 1857
from the New Scotland (upper Gedinnlan) of New York and
may well be conspecific with it. Adequate specimens of
R. formosa were not avallable for study.

Occurrence.~-=-R. sinuata occurs in the Stonehouse
Formatlon of Gedinnlan and possibly Skala age at localitles
1, 2B, 3E, TE, NF15, MCK26, MCK27, MCK40O, MCK53, MCK5S,
and MCKS56 in the Arisalg ares and locality KA-63-377F in

the Cobequid Mountains.
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Suborder Atrypoidea Moore 1952
Superfamily Atrypacea G1ll, 1871
(nom. transl. Schuchert and LeVene, 1929 (ex Atrypidae
G111, 1871)

Family Atrypidase G111, 1871

Subfamily Atrgpinae G111 1871
(nom. transl. Waagen, 1883 (ex Atrypidae Gill, 1871)

Genus Megumatrypa (new genus)

Type specles,--Magumatrypa glencoensls (new species)

Diagnosis.-~Plano~-convex to equally blconvex atrypids
which lack a fold and sulcus and are marked by coarse,
unbranched costallae. Dental plates lacking., Hinge plates
separated by a rounded groove or, less frequently by &
simple oval cardinal process; striated area for diductor
attachment lacking; sockets not crenulate.

Discussion.-—The cnly species referred to Megumatrypa

1s the type-M. glencoensis.

Megumatrypa 1s considered to be closely related to

Protatrypa (Boueot, Johnson, and Staton, 1964), a2 wide-

spread genus common in beds of early Llandovery to late
Llandovery (C,) age, and to Atrypa (Dalman, 1828). The
pedlicle interliors of all these geners are strikingly

similar., Megumatryps differs from Protatrypa in having

ribs which do not bifurcate, in having & broader and moré
deeply lmpressed pedicle muscle field, and in lacking

dental plates and a fold and sulcus. Protatrypa has

bifurcating ribs, dental plates, a fold in the brachial
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valve, and a sulcus in the pedicle valve.

Megumatrypa differs from Atryps (Dalman, 1828) in

lacking crenulated sockets, a striated area for diductor
attachment in the brachlal valve, dentsasl plates, and bil-
furcating ribs - all of which are present in Atrypa.

Megumatrypa resembles Jalivkinia (Bubletschenko,

1928) in having unbranched ribs. Nalivkinia has much finer

ribs, 1s more elongate, and has a deeply sulcate commlssure

in contrast to the rectimarginate commissure of legumatrypa.

The brachial valve of Nalivkinis 1s more convex than the

pedicle valve; the brachial valve of Megumatrypa varies from

planar to as convex as the pedicle valve. Nalivkinla has

dental lamellse; Megumatrype lacks them. The muscls field

in the pedicle valve of Nalivkinia 1s less strongly impress-
ed than that in Megumatrypa.

Megumatrypa differs from Catazyga (Hall, 1894) in

having much coarser costellae, and in lacking a fold and
sulcus, and in having a broader and more deeply impressed
pedicle muscle field.

.

Megumatrypa resembles the minute genus LZygospira (Hall

1862) in ornament and outline. However, it has more widely
spaced teeth and a much more deeply impressed muscle field
in the pedicle valve than the latter genus., The cardinalla
of Zypospira consists of a pair of simple hinge plstes.

Megumatrypa has a palr of simple hinge plates and, in some

ceges, also a cardinal process.
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Megumatrypa glenccensis (new species)

Plate XHVIII, fics., 158-d; Plate XXIX, fige, 1-10.

Description.

Exterlor.--The vlaves are impunctate. The pedicle
valve is moderately convex; the brachial valve varies
from flst to as convex as the pedicle valve and is non-
sulcate., The valves very from 3/5 as long as wilde to
slightly longer than wide and are semlelliptical in out-
line. The cardinal margin is about as long as the great-
est wlidth which occurs at midlength or in the posterior
half of the valve. The cardinal margin consists of two
stralght segments - one on each side of the median line -
which diverge posterolaterally from the apex at sbout a
150° angle to each other, The cardinal angles are rounded
and the anterior and lateral margins are evenly rounded.
The anterior commissure is crenulste and rectimerginsate.
15 to 244 coarse rounded non-bifurcating costae extend
from the apex to the margins of the valve and are separated
by interspaces of the same width as the costae., The costae
may be straight or may curve slightly concave medially,
The valve 1s marked by grbwth lines. The narrow pedicle
interarea extends the length of the cardinal margin, is
concave outwardé and rounded along its posterlor margin.
The triangular delthyrium hes a large foramen at its apex.

No Interarea is developed in the brachial valve,
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Pedicle valve interior.--The small, rounded teeth are

widely separated - the distance between them is equal to
about 1/2 the valve width. They curve postero~dorsally
and unsupported by dental platés. A low pedicle callist
1s present in the delthyrlal cavity. The muscle field
occupies the median 1/3 to 1/2 of the valve length and
varies from 3/5 to Li/5 as long as wide. It is semi-oval
in outline, deeply impressed at 1ts posterior end and
decreases in depth anteriorly to reach the level of the
floor of the valve, On the larger specimens the muscle
fleld 1s divided Into four lobes of about equal size -
two on each side of the.median line. The internal surface
is marked by ridges corresponding to the external ornament
Wwhich extend from the margins to the muscle field.

Brachial valve interior.--The hinge plates are tri-

angular to rhomboidal in outline, have flat, postero-
ventrally directed ventral faces and overhang the surface
of the valves along their lateral margins. They are
usually separated by a groove of variable depth which may
be parallel sided or triangular in outline and may be
broad or narrow. On a few specimens the hinge plates are
separated by a simple, elongate oval cardinal process
lnstead of a groove., The crura orginate from the antero-~
nedial margins of the hinge plates., The sockets sare
bounded medially by the hinge plates, open laterally, and

rounded at their base., On some specimens they extend
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inwards toward the apex beneath the hinge plates. The
'muscle fleld may consist of (1) a pailr of seinielli'ptical
adductors which extend anteriorly about 1/2 the length

of the valve and are separated by a low rounded myophragm
which tapers in height and decresses in width anteriorly,
or (2} two pairs of semiw-elliptical adductors - & posterior
palr which is widely separated by a broad myophragm which
extend anteriorly to about 1/l the length of the valve and
& second palr which 1s situated anterior and medlal to
the first palr and extends to about 1/2 the length of the
valve and 1s separsted by a very narrow myophragm. In
some cases the muscle fleld 18 not impressed. The Ilnternal
surface 1s marked by ridges which correspond to the ex-
ternal ornament and extend from the margins of the valve
to the muscle field and cardlinalia. Spires with numerous
volutions are present in the interior of some artieculated
specimens. On one specimen, splres are exposed on a flat
surface which truncates the specimen., These splires are
not oriented symmetrically with the plane of symmetry and
80 are not in place. The cones of these spires diverge at
an angle of 30° in the plane of the truncating surface,
and'hence,must intercept an angle of 30° or greater. The
spires have not besn observed 1n place.

Ocecurrence.-=-M, glencoensls occurs in the Glencoe

Brook Formation of early Llandovery age in Plctou Co. at

localities GB5, NR6, NRéa, TT1ll, GB2, Il, MT2A, MI2B,



273
and FTS,
Holotype.~-Speclmen # 26439,
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Genus Atrypa Dalman, 1828

Txge'sgecies.--Anom;g reticularis Linnaeus, 1758, Syst.
at. 9 th 'Bd‘ 3 p. 7020

Atrypa cf. A, reticularis (Linnaeus, 1750)

Plate XXIX, figs. 11-14,

Description,

Exterior.--The valves are equally bilconvex, or
unegqually biconvex with the brachial valve more convex
than the pedicle valve; circular in outline; and 4/5 to
1 1/ as long as wide. The thickness varies from 1/2 to
2/3 the width. The hinge line 1s equal to about 2/3 the
length. A feold and sulcus are lacking. The anterior
commlssure 1s crenulate and rectimarginate. Interareas
are lacking. The pedicle beak 1s incurved. The valves
are marked by rounded costellae separated by interspaces
of about the same width as the costellae, and by closely
spaced, often lamellose, growth lines. The costellae
increase in number by bifurcatlon and insertion; 30 - 35
costellae are present at a length of 10 mm.

Interlor pedicle valve.,--The teeth are stout, tri-

angular in outline, c¢renulate, and supported by minute
dental plates. The delthyrial cavity bears a low pedicle
callist, The muscle field 1s 1/2 to 3/5 as long as wide,
extends to about midlength, and i1s usually divided by
low rounded parallel ridges into a median lobe, about 1/3

a8 wlide as the entire muscle field,'and a pair of lateral
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lobes. The lobes have rounded posterior margins and may
be marked by 1 - LL faint ridges. The median lobe extends
posteriorly further than the lateral lobes, The dlductors
completely enclose the oval adductors which are situated
in the posterior half of the muscle fleld. The internal
surface 1s pustulose and often marked by the impress of
the costellae along the periphery.

Interior brachisl wvalve.--The muscle field consists

of oval adductors separated by a broad rounded myophragnm
which extends anteriorly as a narrow ridge; it 1s somewhat
wider than long and extends anteriorly 1/3 to 1/2 the
valve length. The adductor scers may be divided by faint
transverse ridges into an anterior pair and a slightly
larger posterior pair. The hinge plates are widely
divergent and separated by a flat faintly striagted area
for diductor attachment. The sockets are trliangular 1n
outline, rounded at their base and crenulate. The crural
bases extend from the anteroventral margins of the hinge
plates. The internal surface 1s pustulose and may be
marked along the periphery by the lmpress of the costellae,
The spires are directed dorsally.

Discussion.-~A. cf. A. reticularis differa from

topotypes of A. reticularis from the Mulde marl in having

a pedicle muscle field which is usually markedly trilobate.
The pedicle muscle field of A, reticularis is either non-

lobate or is only falntly differentiated into three lobes.
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Occurrence.--A. cf. A. reticularis occurs in the

middie member 6f the Ross Brook Formation of late
Llandovery (C5 - CS) age at locality ME29 in Plctou Co,

It occurs in the_upper member of the Ross Brook Formation
of late Llandovery (Cg) or Wenlock age at locality Bl in
the Arisaig area and locality DF6 in Pictou Co. It occurs
in the lower two members of the McAdam Formation of Wenlock
and possibly Ludlow age at locslities HASA and I06 in
Plctou Co.; localities Cl, C2, and RB70 in the Arilsaig

area; and locallty KA-62-4F in the Cobequid mountains,
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Atrypa cf. A. gedinniana (Fuchs, 193&)
Plate WXIX, “izs, 15,15; Plate XKX,fis
193%. Atrypa gedinnisna Fuchs, Zeit, Deuf. Geol. Ges., 86,
p. LOL.
1960. Atrypa gzedinniana (Fuchs} Boucot, Mem., de L'Institut
Geologlque de L'Unliversite de Louvain, T. XXI, p. 310, 311,
pl. XVI, figs. 3-6.

Desqription.

Extericr.,--The valves are unequally biconvex with the
brachial valve the more convex; subcirculer to subellipi-
ical in outline: and about as wlide as long. The hinge
line 1is strailght and slightly shorter than the greatest
width which occurs 1n the posterlor part of the valve. The
interarea of the pedicle valve extends anterolaterally from
the apex on each side of the valve. The interarea on each
gide of the valve is flat, apsacline and tapers 1ln helght
anteriorly. No interarea is developed in the brachial
valve, The valves are marked by lamellose growth lines
and by coarse rounded costellae which are separated by
interspaces of about the same width as the costellse, and
increase in number by bifurcation and insertion. Ten to
twenty costellae are present along the periphery at a
length of 10 mm. The valves are nonsulcate, The anterior
commissure is crenulate and rectimarginate.

Interior pedicle valve.=--The teeth are stout, tri-

angular in outline, crenulate, and supported by minute
dental plates, The delthyrlal cavity bears & low pedlcle
callist., The muscle field 1is flabellate, extends anter-

iorly 3/5 to 3/l the valve length and is about as wide as
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long., The diductor scars are divided by & low rounded
.myophragm, marked by numerous low radlal ridges, and
completely enclose the ovael adductors which are situsted
in the posterior half of the muscle field. The internsal
surfaee ls pustulose and marked by the impress of the
costellae along the periphery.

Interior brachial valve.--The hinge plates are tabular,

widely divergent, and separated by a flat, faintly striated
area for dilductor attachment, The sockets are anteroleater-
ally divergent, trisngular in outline, and crenulate, The
crural bases extend from the anteroventral margins of the
hinge plates. The muscle field 1s about 3/5 as long as
wide, extends anteriorly 1/3 to 1/2 the length of the
valve, and is divided by a rounded myophragm which tapers
in height and width anteriocrly., The adductor scars are
longitudinally striste. The internal surface is pustulose
and may be marked by the lmpress of the external ornament
along the periphery,

Discussion.-eAtrxpa cf, gedinniana differs from Atrypa

reticularis from Gotland, and A. cf. A, reticularis des-

cribed above, in having coarser costellae. It differs from

A, cf. A, reticularis in having a pedicle muscle field

which 1s not divided into three lobes,

Occurrence.--A, cf, gedinniana occurs in the Stonehouse

Formation of Gedinnian end possibly Skala age at locality
LR8 in Pictou Co., end at localities MCKLO, El, and E7 in
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the Arissig area,
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Superfamily Daylacea Waagen, 1883
{nom., transl, Rzhonsniskaya, 1960 (ex Daylinae Waagen, 1883)

Family Leptocoeliidae Boucot and Gill, 1956
Cenus Eocoelia Kikiforovs, 1961
Tvpe species.--Atrypa hemisphaerica J. de C., Sowerby, 1839,
n Murchison, Silurien System, vol. II, p. 637, pl. 20,
fig. 7.

Eocoelia aff. E. hemisphaerica Sowerby, 1839

Plate XVIII, figs. 1-5,

1924. Coelospira hemisphaerica McLearn, non Sowerby, 1839
p. 90, pl. X, figs. 20, 21. —

Description.

Exterior.-~The pedicle valve 1s modersately to strongly
convex and carinéte; the brachial valve 1s usually flat but
may be concave and bears a low rounded sulcus. The valves
are subeircular to transversely subelliptical in outline,
and vary from 3/l4 as long as wide to slightly longer than
wide. The greatest width occurs at midlength or slightly
posteribr to 1t. The anterior and lateral commissures are
crenulate and the anterior commissure is sulcate. The
valves are marked by 13-17 coarse, rounded, unlform
plications whlch are separated by interplications of about
the same wi@th; and by concentric growth lamellae. The
plieations do not bifurcate. A median plication occcurs
along the midline 1in the pedicle valve and a corresponding
interplication occurs along the midline in the brachial

valve., The sulcus bears two to five plications.
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Interior pedicle valve.--The teeth are stout, triangu-

lar in 6utlina, and extend anteroloterally from the apex.
Each tooth has a deep groove which received the lateral
face of the crural plate. Dental plates are usually lack-
ing,but a few of the small specimens studled have minute
deﬁtal plates which extend anteriorly a short distance
from the base of the teeth. The delthyrial cavity is
floored by a low pedicle callist. A low rounded median
ridge extends anteriorly from the delthyrial cavity to

1/3 to 1/2 the length of the valve. The muscle field is
usually not impressed but & few specimens show oval
adductor scars which flank the median ridge. The internal
surface is marked by plications corresponding to the ex-
ternal ornament; these extend from the apex to the
periphery.

Interior brachial valve.--Discrete crural plates

extend enterolaterally outward and are separated by a flat
notothyrial platform which may bear a simple oval cardinal
process. A broad median septum of uniform width extends
anteriorly from the notothyrial platform 1/2 to 3/4 the
valve length, and may be flanked laterally by elongate oval
adductor scars, The adductor scars are not impressed on
many specimens. The sockets are rounded at their base and
bounded medially by the crural plates. The internsl sur-
face 1s marked by plications corresponding to the external

ornament which extend from the cardinslia to the periphery.
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Discussion.--E. aff. hemisphserica and E.

hemisphaerica sefinensis (Williams, 1951) from the C,

substage of the Upper Llandovery differ in that the latter
has well developed dental lamellse whereas dental lam-

ellae are lacking in E. aff. hemlsphserica except in very

small individudls where they are rarely present. Dr. A, M,
Zeigler (personal communication) has informed the author
that the type specimen of E. hemisphaerica, Sowerby be-

longs to E. hemisphaerica sefinensis.

Distribution.--E. aff. E. hemisphaerica occurs in the

middle member Roés Brook Formation of late Llandovery
(03-05) age at locallty Bl in the Arissaig area; at local-
ltles ME1lL4, ME28, ME29, MES50, ME6O, ME6L, ME6S, ME6T,
ME68, ME69, IE33, IR70, IE78, FROO, DF6O, 420, ES5, FP18,
FP19, FR1ll, FR130, MH1, and OLO in Pictou Co.; and at
localities 44963 and 17057 in the Cobequld mountsains.
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Eocoellia cf. E. sulcata Prouty, 1923

Plate XXVITII, filos. 5-14.

1923 Eocoelia sulcata, Prouty, Geol., Surv. Md., Silurilan,
po Ll-66, pl. 27, figs- 6"'80

Deseription.

| Exterior.--The valves are subcircular to transversely
subelliptical in outline and vary from 3/4 as long as wide
to as long as wide; the greatest width occurs at about
midlength, The pedicle valve is strongly convex and
carinate; the brachial valve is usually flat but may be
very gently convex or very gently concave and bears a low
suleus. The anterior commissure is sulcate; the lateral
and anterior commissures may be weakly crenulete or non-
crenulate, The valves are marked by 7-13 faint, rounded,
uniform plications which are separated by interplications
of about the same width; and by concentric growth lamellse.
The plications die out distally on the larger specimens
and may be absent along the periphery., A single enlarged
median plication occurs along the midline of the pedicle
valve and a correéponding enlarged interplication occurs
along the midline of the brachial valve. Three plications
occur on the sulcus. The valves may be marked by fine
radial striae addition to the plications,

Interior pedicle valve.--The teeth are stout, tri-

angular in outline and extend anterolaterelly from the

apex. A deep groove which received the lateral face of
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the crural plate)is present on the medial face of each
tooth. The delthyrial cavity is floored by & low pedicle
callist., A low rounded median ridge extends anteriorly
from the delthyrlal cavity 1/3 to 1/2 the valve length.
The-muscle field 1s usually not Impressed, but a few
specimens show oval adductor scars which flank the median
ridge. The internal surface of the valve is marked by
the impress of the plications which extend the length of
the plicstlons,.

Interior brachial valve.--Discrete crural plates

extend anterolaterally outward from the'notothyrial
cavity, and are separatéd by a flat noteothyrial platform
which bears a simple ovel cerdinal process. The sockeis
are rounded at their base and bounded medislly by the
crural plates: A broad median septum of uniform width
extends anteriorly from the base of the notothyrial plat-
form 3/l to 9/10 the valve length. The muscle field is
usually not 1impressed; on a few specimens, elongate oval
adductor scars flank the median ridge and are confined to
the'pcsterior helf of the valve. The Internal surface 1s
marked by the lmpress of the plications in the same manner
as the pedicle valve. |

Discussion.-~E. df, E. sulcata closely resembles E.

sulcatea Prouty, 1923 from beds of late Llandovery (Cg) or
low Wenlock age in Maryland in shape and ornament, and is

very llkely conspecifiec with it.
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E. cf. E. sulcats differs from E. aff. E. hemis-

| phaerica in ornament having fewer plications which tend

to die out distelly; an enlarged median plication on the
pedical valve, and a corresponding enlarged interplication
on the brachial valve; and, 1n some cases, fine radlal

strise. E. aff. E. hemisphaerice has plications which do

not die out anteriorly and a medlan plication in the
pedlicle valve which 1s not enlarged, and lacks radlal
striee.

Hall (1860, p. 147-8, fig. 5) erected a species

Leptocoella intermedia n. sp. based on specimens which he
lists as océurring in the shales of the lower member of
the Arisalg series as deflined by Dawson (1860, p. 136).
These shales belong to the Ross Brook Formation. Hall

describes Leptocoellia intermedla as concavo-convex and

having a pedicle valve with & strong median plication and
6 or 7 smaller ones on each side. It is clear from this

description that Hall's specimens belong to either E. cf.

gsulcats or to E. aff, hemisphaerica. The median enlarged
plication in the pedicle valve he refers to strongly
suggests that his specimens belong to E. cf. E. sulcata.
However, Hall does not state that the plications in his
specles . are faint and tend to die out anteriorly and the
plications are drawn as strong in his illustration of the
specles. It 1s not likely that Hall's specimens belong to

E. aff. E. hemlsphaerica as this species does not have a
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median enlarged plication.

'Occurreﬂce.-ﬁg. cf. E. sulcata occurs in the Ross

Brook Formation in the upper member of late Llandovery
_(06) or early Wenlock age at localitiles Bl, B5, and Bé

in the Arisaig ares; and in localitles DF6, DF8, DF9,
DF18, DFr30, DF38, DFL3, UEA, URAL, UEBAl2, ES14, ES2, Fl6
and Faﬁ in Pictou Co,
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Suborder Athyrididoidea Boueost, Johnson & Staton, 19064
Superfamily Athyridacea M'Coy, 184l
(nom, transl, Williams, 1956 (ex Athyridae M'Coy, 184l4)

Family Meristellidae Waagen, 1883
(nom. transl. Hall and Clarke, 1895 (ex Meristellinae,
wWaagen, 1883)

Subfamily Meristellinae Waagen, 1883

: Genus Cryptothyrella Cooper, 1942
Type species.--Whitfieldella guadrangularis Foerste, 1906
Kentucky Geol. Surv. Bull. 7% 327, pl. 1, figs. la-c.

Cryptothyrella beechhillensis {(McLearn, 1924)

Plats XXX, filgs. 2-7.

1924 . Whitfleldella ? crassa var. beechhlllensis, McLearn,
G.3.C. Mem, 137, pe 87, ple 10, figs. 1L-16.

192, Whitfieldella cf. angustifrons (McCoy), McLearn, op.
Cit», pq 88, pl. 10’ figsls 22"21{-.

Desgscription.

Exterior.-=The valves are smooth, unequally biconvex
with the pediecle valve the more convex, transversely el=
liptical to eiongately elliptical in outline, 3/L as wide
as long to 3/l as long as wide, and circular to elliptical
in cross section, The anterior commissure is rectimargin-
ate. The pedicle besk 1is strongly incurved. The cardinal
margin of the pedicle valve is rounded. The delthyrium is
triangular, open, rounded at the apex, and intercepts an
engle of 50° - 90°,

Interlor pedicle valve.,-=-The small teeth are supported

by long dental lamellae which extend anteriorly to about
midlength and bound the muscle field laterally. The del-

thyrlial cavity is triangular to broadly rounded 1ln cross-
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gsectlon. The muscle field is triangular in outline, extends
anteriorly 1/2 to 2/3 the valve length, snd is longitudin-
ally strlate. It is deeply impressed at 1ts posterior end
and tapers in height to the level of the floor of the
valve, The adductor scars are usually not impressed; when
présent they are elongate oval in outline and confined to
the posterior half of the muscle field. Anterior to the
delthyrial cavity, the dental lamellae converge medially %o
form an elongate trough which extends from the delthyrial
cavity to the muscle field, and is raised above the level
of the floor of the valve. The umbonal chambers commonly
bear numerous low ridgesvwhich curve concave medially.

Interior brachial valve.--The small widely divergent

sockets are bounded laterally by the posterior margln of
the valve and bounded medially by discrete hinge plates.
The hinge plates are flat, triangular in outline and are
supported medlally by a sessile septalium or by a pair of
minute plates which extend from the hinge plates to the
floor of the valve and converge medially. The muscle field
consists of a pair of narrow, elongste oval adductors which
extend anteriorly to 1/2 to 3/l the valve length as very
narrow parallel tracts, and are separated by low myophragm.

Discussion.~=-Cryptothyrella beechhillensis resembles

Cryptothyrella guadrangularis (Foerste, 1906) from the

Brassfleld Llimestone of middle Llandovery or late Llandovery

(CL = C2) age in Adams Co., Ohio, in its internal features.
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The latter specles attains a much larger size and adult
specimens of the species are roughtly quadrangulsr in out-
line with long straight lateral margins in contrast to
adult specimens of C. beechhillensis which are elliptical

in outline. Small specimens of C. quadrangularis in the

size range of the Arisaig species correspond to the Arisailg

specles in outline,

McLearn referred speclimens of T. beechhillensis to

Whitfieldella cf., angustifrons (McGoy), Hemithyris angusti=

frons (McCoy, 1891, Ann. mag. Jat. Hist., sec. 2, 8; p. 391)

may belong to Hyattidina (Schuchert, 1913) or to the poorly

known genus Glassina (Halland Clarke, 1893).

Occurrence.--C. beechhillensis occurs in the Beechhill

Cove Formatlon of early Llandovery age at locality A-2 in
the Arisaig area and localities FP1l7, FP2l, and All in
Plctou Co, It occurs in the Glencoe Brook Formetion of

sarly Llandovery age at locality FTS5 in Pictou Co.



290
Genus Meristina Hall, 1867

Tvype sgecies.-éMeristella maria Hall, 1863, p. 212.

Meristina billingsi (Dawson, 1880)

Flate XWX, fies., =155 Plate XXI, fizs. la-c.»

IBBOuStricklandia billingsi Dawson, Can. Nat. Ser. 2, 9,
P 341,

Description.

Exterior.--The valves are smooth, subequally biconvex,
elliptical in outline, and vary from 1/2 as long as wide to
3/L4 as wide as long. They are widest at midlength or
slightly anterior to midlength. The anterior commissure is
rectlimarginate to sulcafe. The cardinal margin of the
pedicle valve 1s rounded. The delthyrium is open, triangu-
lar in outline, rounded at the apex, and intercepts an
angle of 50° -90°, The pedicle valve commonly bears a
low rounded sulcus at its anterior end and the brachial
valve commonly bears a corresponding fold. The valves may
lack a fold and sulcus. The valves are marked by faint
growth lines.

Interior pedicle valve.,--The teeth are supported by

dental lamellae which are very variable in length; the
dental lamellae may be confined to the delthyrial cavity or
may extend along the lateral margins of the muscle field to
the anterlor end of the muscle field. All intergredes are
present between these two extremes, The delthyrial cavity

is triangular in outline and triangular or rectangular in
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cross=-section.,. The muscle field is triangular in outline
with a rounded posterior mergin, extends anteriorly 1/2 to
9/10 the valve length, and 1s longitudinally striate. The
lateral margins of the muscle field diverge at an angle of
between 30° and 75°. A rounded trough with parallel or
slightly divergent lateral margins extends from the del-
thyrial cavity to the muscle field., The trough is depressed
below the level of the floor of the valve and 1s bounded
laterally by the dental lamellae on specimens in which the
dental lamellae extend anterior to the delthyrial cavity,
The length of the trough is variable.

Interior brachial valve.--The sockets are small, widely

divergent and are bounded posteriorly by the margin of the
valve and anteriorly by large flst hinge plates. The hinge
plates lie about in the plane of commissure and are sup-
ported by a septalium formed by a median septum and a pailr
of plates which extend from the inner margins of the hinge
plates and converge medially to Join the median septum above
the floor of the valve. The median septum extends anterior-
1y 1/2 to 2/3 the valve length and tapers in height anterior-
lys. The muscle fleld 18 usually not impressed; & few spec=-
imens show oval adductor scars flanking the median ridge in
the posterior half of the valve.

Discussion.—fﬂ. billinggl differs from L. beechhill-

ensis in having a median septum in the brachial valve in

contrast to the faint myophragm of the latter species and
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of other species belongling to Cryptothyrella. M., bllllingsi

is a much larger and a much less convex specles than C.

beechhlllensis, and commonly has a fold and sulcus which

are lacking in C. beechhillensis. The trough extending

from the delthyrlal cavlity to the muscle fleld 1n the
pedicle valve of M, blllingsi 1s depressed below the level
of the floor of the valve; the corresponding trough in C.

beechhlllensis 1s raised above the floor of the valve.

M. billingsl differs from M. maria Hall from the
Nlagara group of Illinois and Indisna in being on the
average more transverse and leas convex than the latter
species,

Qccurrence.~-M. billingsi occurs in the French River

Formation of late Llandovery (Cg) or Wenlock age at locality
MCKL in the Arisaig area and st localities DF16 and DFl7 in
Pletou Cos It occurs in the lower member of the ilcAdam
Formation of Wenlock or early Ludlow age at localities (C1,
MGB1, MCK3, MCK13, MCK1ll, MCKl1l7, MCK19, MCK3l, MGKLS,

MCKL49, RBTO, D11, D27, D28, I, and 285 in the Arisaig area;
at localities DM7, DMB8, DM9, DM9A, DMOB, HA6, HA7, HAB,
NR16, and I06 in Pictou Co.; and localities KA-62-LF and
KA-62~123F in the Cobequid mountains,
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Subfemily Hindellinae Schuchert, 1894

Genus Hyattlidina Schuchert, 1913

Type species.--Atrypa congesta Conrad, 1842, p. 265.

Hyattidina sp.

Plate XTI, figs. 2-11.

Exterior.--The valves bear fine growth lines but are
otherwise smooth., They are very small (less than 8 mm
long) and subequally biconvex., The anterior commissure is
rectimarginate to very gently sulcate. The pedicle valve
is subpentagonal to elongately‘subelliptical in outline,
from 3/h as wide as long to about as wilde as long, and
cbmmonly bears a shallow sulcus; the brachial valve is
transversely elliptical in outline, from /5 as long as
wide to about as long as wide, and is uniformly convex,
The delthyrium is triangular and open,

Interior pedicle valve.,-~The teeth are small and are

supported by very short erect dental plates which are con-
fined to the delthyrial cavity. The delthyrial cavity is
rounded in cross section, Narrow diductor tracks diverge
anterolaterally from the delthyrial cavity at a 30° - 75°
angle to each other and extend anteriorly from slightly
less than 1/2 to L/5 the valve length., They completely
enclose the elongate oval adductor scars which are confined
to the posterior end of the muscle field, Faint pallial
marks commonly eXtend anterolaterally Ifrom the diductor

tracks, The umbonal chambers occasionally bear faint
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crescentlc ridges.,

Interior brachial valve,--The cardinelia consists of

a palr of flat triangular hinge plates separated by a deep
narrow groove, The sockets are anterolaterally directed
and rounded at their base. Narrow elongate adductor scars
eitend anteriorly to about midlength and are separated by

a linear myophragm., Shallow grooves bound the muscle field
lateraliy at its posterior end. The crura originate from
the medial msrgins of the hinge plates,

Discussion.=--Hyattidina sp. and L. congesta from the

Clinton group of N. Y. of late Llandovery (C3 -Cg) age
closely resemble each ofher in outllne and in the details
of the cardinalila, dental plates, and muscle fields. Both
specles have a palr of grooves which bound the muscle field
of the brachial valve at its posterior end., However, H.
congesta has a deep sulcus in the pedicle valve and a
corresponding fold in the brachlal valve, and H. sp. has

a relatively faint sulcus, or none at all, and lacks & fold
in the brachial wvalve.

Distribution.--Hyattidina sp. occurs in the upper

member of the Ross Brook Formation of late Llandovery (Cg)
or early Wenlock age at localities Bl and BS in the Arisaig
area and at localities FR18 and DF9 in Pictou Co,
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Hyattidina northumberlandensis (McLearn, 192l)

Tlate XAXT, Flgs. 12-21.

192y, Whitfleldella northumberlandensis McLearn, G.3.C.
Memoir 137, p. 387, pl. 10, flg. C.

1924, Meristina tumida? lMcLearn (non Sowerby, 1828), op.
cit., v. 89, pl, IX, figs. 6, Te

Description.

Exterior.--The valves are smooth; strongly convex

with asbout the same convexity; and pentagonal in outline
with laterally divergent posterior margins, varallel or
slightly converpgent anterolateral margins and a straight
anterior margin. The anterior commissure is rectinarginate.
The cardinal margins are low and flat and are divided by a
triangular delthyrium at the apex of which is & circular
foramen. Both valves usually vear a narrow rounded sulcus,

Interior pedicle valve,=--The small teeth are supported

by very short dental plates which bound the delthyrial
cavity. The delthyrial cavity is rounded at its base and
has a straight anterlior margin. The stralght slightly
divergent diductor tracks extend from the delthyrial cavity
to 1/2 to 2/3 the valve length. The adductor scars, when
impressed, are elongate oval in outline and confined to the
posterior end of the muscle field.

Interlor brachial wvalve.--The cardinalis conslst of a

palr of triangular unsupported hinge plates which bound
the narrow rounded sockets medially. A very low narrow

myophragm extends from the posterior end of the valve to
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about 2/3 the valve length and divides the narrow elongate
oval adductor scars,

Discussion.--Hyattidina northumberlandensisa differs from

d. sp. from the Ross Brook Formation in that it is bisulcate
and attains a larger slze, The latter specles may have a
faint sulcus on the pedicle valve but lacks a sulcus on the
brachial valve, The two species are similar internaily.

Hyattlidina northumberlandensis differs from Hyattidins

congesta Conrad, 1842, in having a sulcus in both valves.
H. congesta has a well developed sulcus 1in the pedicle
valve and a well developed fold in the brachial valve.
Internally, the two specles do not differ significantly.

Occurrence.-~-H. northumoerlandensgis occurs in the

Hloydart Formation of Ludlow age at localitles D-1, D-2,
3Bl and SBS5 in the Arisaig area. It occurs in the unnamed
quartcite correlative with the Foydart Formation at local-
ities F-12 and =17 in the Cape George area., One small
strongly sulcate pedicle valve presumably belonging to this
species was found at locality HAT in the lower member of
the YcAdam Formation of Wenlock or early Ludlow age in
Pictou Co. (this specimen is illustrated on plate X{{I, fig.
12.,) |

MeLearn (192L, p. 89) described a few shells from "a
boulder on the shore near the middle zones of the Stonehouse

Formestion, Arisaig area' as "Meristina tumida ?"., These

shells belong to H. northumberlandensis. They occur on &
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slab together with Sphaerirhynchia saffordi which is

restricted to the lloydart Formation, so the boulder which

contained them clearly weas derived from the Moydart

Formation.
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Family Nucleospiridae Davidson, 1881

Cenus Nucleospira Hall, 1859

Type species.--3pirifer ventricosa Hall, 1857, p. 57,

Nucleosplra sp.

Flate XXITI, figs. la-e,

External and internal molds of a single brachial valve

of Nucleospira were found in beds in the Cobequid mountains

correlative with member 1 of the lMcAdam Formation,

Exterior.-~The brachial valve 1s circular in outline,
lenticular in lateral profile and has a narrow median
groove 1n its posterior half and a very faint fold in 1ts
anterior half,

Interior brachial valve.--The prominent cardinal

plate extends upwards well above the plane of commissure
and curves posteriorly. It is flanked laterally by minute
oval sockets. A myophragm extends anteriorly to about
midlength and separates the narrow oval adductor scars,

Occurrence.--N. sp. occurs at locality KAR-63-123F in

the Cobequid Mounteaeins in beds correlative with member 1

of the McAdam Formation of Wenlock or early Ludlow agea
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Family Athyrididae M‘Cog, 184Y
(emended Davidson, 1881)

Cenus Frotathyris Koxlowski, 1929

Type svecies.-~Protathyris praecursor Xozlowski, 1929,
P. 22l

Frotathyris ? sp.

Plate XXI, Figs. 22-2L.
A dozen specimens of a very small rostrospirold were
found 1In the S8tonehouse Formation. The delthyrial cavity
in each of the two available pedicle Interiors is much

lower than that in Hyattidina, and the pedicle diductor

tracks of Hyattidina are usually more divergent than those

found in these two specimens, The Arisaig specimens

resemble Protathyrls in shape, outline, and pedicle inter-

nal features. However, the one avallable brachial interior

appears to have dlscrete hinge plates and Protathyris has

hinge plates which are conjunect posteriorly. A4is the nature
of the hinge plates cannot be positively determined on the
one available brachisal interior, the Arisaig speclmens are
assigned provisionally to Protathyrls.

Exterior.--The valves are smooth, subequally biconvex,
and pentagonal in outline.

Interior pedicle valve,~-The teeth are supported by

short, slightly divergent dental plates. The delthyrial
cavity 1s low. The diductor tracks are narrow, slightly
divergent and enclose the small adductors,.

Interior brachial valve.--The hinge plates appear to
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be discrete but this may not be positively determined in
the one avallable brachial valwe interior. A narrow myo-
phraagm extends to about midlength and encloses the narrow,
elongate oval adductor scars.

Occurrence.——f. ? 8p. 18 known from the Stonehouse

Formation of Gedinnian and possibly Skala age at localities

NFA and 4B in the Arisalg area,
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Suborder Spiriferoidea Allan, 1940

Superfamily Delthyriacea Phillips, 1841
(nom. transl. Ivanova, 1960 (ex Delthyridae Phillips, 1841)

Family Bospiriferidae Schuchert and LeVene, 1929
(nom., transl. Boucot, 1963 (ex Eospiriferinae Schuchert and
LeVene, 1929)

Subfamily Eospirlferinae Schuchert and LeVene, 1929
(emended Boucot, 1963)

Genus Striispirifer Cooper and Mulr-Wood, 1951

Type species.--Delthyris niapgarensis Conrad, 1842, J. Acad.,
Nat, Sci. Philadelphlia, 8, p. 261l.

Striispirifer stonehousensis (McLearn, 1924)

Plate MXII, fies, 2-5,

192%. Eospirifer stonehousensis McLearn, G.3.C. Mem. 137,
p. 84, pl. IX, fig. G.

Description.

Exterior.--The valves sre subequally biconvex, trens-
versely semielliptical in outline, and 1/2 to 3/5 as long
as wide. The hinge line is straight and about 9/10 as long
as the greatest widith which occurs slightly anterior to the
hinge line., The cardinal angles are rounded, and the an-
terlor commlssure 1s sulcate, plicate and crenulste. The
pedicle valve bears & broad rounded sulcus and the brachial
valve bears a corresponding fold. The valves are marked by
8 to 10 rounded costae on each side of the fold and sulcus.
‘The costae are separated by rounded interspaces which are
about the same width as adjacent costae; the size of the
costae decreases lateral to the fold and sulcus, The valves

bear a fine ornament of numerous fila which increase by
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insertion and fine growth lines. The pedicle beak is in-
curved, The interarea of the pedicle valve 1is apsacline,
strongly curved concave outwards and from 1/10 to 1/16 as
high as long; that of the brachial valve 1s anacline, gently
curved concave outwards and about 1/12 as high as long. The
interareas are marked by fine growth lines which parallel
the hinge line. The delthyrium is trisngular, and inter-
cepts an angle of about LO0° at the apex; narrow deltidial
plates are present along the margins of the delthyrium on
a few specimens but are not preserved on most of the
specimens studied. The notothyrium is triangular, and in-
tercepts an angle of about 150°; no chilidial plates were
observed in the specimens studied.

Interior pedicle valve.--The small stubby teeth are

supported by bladelike dental lsmellae which diverge anter-
olaterally at about a L,5° angle to each other, and taper in
height anteriorly. The dental lamellae extend anteriorly
1/l the valve length or less. The umbonal cavities become
thickened by the deposition of secondary material, The
delthyrial cevity is narrow and triangular in outline; the
floor of the delthyrial cavity may be V-gshaped in cross-
section or may be flat and bear a median groove. The muscle
fleld is trianguler in ocutline usually wider than long and
divided by a low myophragm. It 1is deeply impressed at its
posterior end, tapers in height anterlorly, and extends

anteriorly 1/4 to 1/2 the valve length. The diductors are
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longitudinally striaste, The adductors are only rarely
impressed; when present, they are confined to the posterior
end of the muscle field, The internal surface bears the
impress of the costae along most of their length and, in
some cases, the Impress of the fila, The internal surface
is pustulose lateral to the dental lamellase.

- Interior brachial valve.,--~The cardinslia consists of

discrete, medially convergent hinge plates separated by a
narrowWw groove V-shaped in cross section snd supported by
erect crural plates which are about parallel to the median
line, The sockets are anterolaterally diverging, rounded
at their base and floored by plates which extend from the
hinge plates to the margins of the notothyrium. A navrow
myophragm extends anterlorly to about midlength. The
muscle fleld was not impressed on any of the specimens
studied. The internal surface bears the impress of the
costae along most of their length and, in some cases, the
impress of the fila,

Discugsion.--Striispirifer stonehousensis closely

resembles Striispirifer niagarensis (Conrad, 1842) from

the Irondequolt Limestone (late Llandovery Cg = Gg) to
Rochester Shale and Herkimer 3andstone (Wenlock) of New
York illustrated by Hall (1854, pl. 5L, figs. Sa-5t) and
Boucot (1963, pl. 100, figs. 6, 7, 9-13). However, as
adequate specimens of the latter species were not available

for study the specles cannot be unequivocably placed into
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synonomy .

Occurrence,~-~-3trilspirifer stonehousensis occurs in

the French River Formation of late Llandovery (Cg) or early
Wenlock age at localities MCK6, D26-100, and ZLO in the
Arisaig area and localitles DF13, DFl5, DF16, and DF17,

It occurs in beds in the Cobequid Mountains correlative
with member 1 of the lMcAdam Formation of Wenlock or early

Ludlow age at localities KAR~63-115F and KAR-63-123F,
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Pamily Delthyridae Phillips, 1841

Subfemily Delthyrinae Phillips, 181
(nom. transl. daagen, 1883 (ex Delthyridae Phillips, 1841)

Genus Howellella Kozlowski, 1946

Type species.--Delthyris elegans Muir-wood, 1925.

Howellella moydartensis (McLearn, 192l)

Plate MXXII, figs. 6-8, Qa-e.

192L. Delthyris crispa McLearn non Hisinger, G.S3.C. Mem.

137, p. 81, pl. 8, fig. 18.

19;% Delthyris crispa mut . moydartensis XclLearn, op. clt.,
2, pl. 8, figs. 19-24.

Description.

Exterior.-~The valves are unequally biconvex with the
pedicle valve more convex than the brachial valve; semi-
elliptical in outline with rounded cardinal angles and
widest a short distence anterior to the straight hinge line
which is almost as long &s the greatest width. The pedicle
valve is from 3/l to 9/10 as long &s wide; ths brachial
valve is from about 3/5 to 3/4 as long as wide. The
enterior commissure 1s crenulate and uniplicate. The
pedicle beak is strongly incurved. The interarea of the
pedicle valve is anacline, about 1/l as high as long, and
strongly curved posteriorly; the delthyrium is t riangular,
open and intercepts an angle of about 30°, The intersrea
of the brachial valve is flat, orthocline to low anacline,
and ébout 1/10 as high ss long. The pedicle valve bears
a prominent rounded sulcus and the brachlal valve bears a

corresponding fold., Three to five rounded plications occur
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on eacn side of the fold and sulcus; the plications are
separated by interplications of about the sarme width.

Interior pedicle valve.--The teeth are supported by

dental plates which diverge at about a 300 angle to each
other at their basses. The dental plates extend from the
margins of the delthyrium anteriorly to about 1/l the valve
length., A faint myophragm extends anteriorly to about nid-
lenzgth. The muscle scars are not impressed. The internal
surface is marked by the impress of the plications along
most of their extent,

Interior brachial valve.,--The hinge plates are curved

and extend laterally from the notothyrial cavity to bound
the sockets anteriorly. The sockets are rounded at their
base and are bounded posteriorly by the valve margin.

Short parallel crural plates support the hinge plates
medially. The notothyrial cavity bears a striated area

for diductor attachment. A low myophragm extends anteriorly
to about midlength., 'The adductor scars are only rarely
impressed; when present they are elongaste oval in outline.
The internal surface is marked by the impress of the
plications along most of thelr extent,

Discussion.--A very large number of species have been

~assigned to the genus Howellella and many of these are only

very voorly illustrated. It is possible that H. moydarten-
sis will be found to be synonomous with an earlier defined

species of Howellells when & thoroush review of the species
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belonging to the genus l1s made, However, such a review is
| beyond the scope of thls report.

Occurrence.,-~-Howellella moydartensis occurs in the

lower member of the licAdam Formation of Wenlock or early
Ludlow age at localities DiM7, DM9 and HAT in Pictou Co.;
it'occurs in beds correlative with the lower member of the
AcAdam Pormation in the Cobequid Mountalns at locality
KA-62-4F, It occurs in member li of the licAdam Formation

of Ludlow age at locality C-5 in the Arisaig area. It
occurs in the MYMoydart Formation of Ludlow age at localities
MCK32, 1CK33, D-1, D=2, and SB6 in the Arisaig areg and at

locality 117 in the Lochaber area.
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Genus Delthyris Dalmen, 1828

' Type specles.--Delthyris elevata Dalman, 1828, Kongl. Vet.-
kad, Handl., P O, Pdis ;, figo 30

Subgenus Quadrifariﬁs Fuchs, 1923 emended

Type specles.-=-Spirifer (Quadrifarius) loculatus Fuchs,
1923, Jb., Preuss, Geol, Landesanst., 50, pp. 195=6, figs.
1-4. (According to Boucot (1957, p. 312) this species is

an objective synonym of Spirifer dumontianus De Koninck,
1876, Systems gedinnien, p. 39, pl. 1, fig. 9. Both species
are based on specimens from the Gres de Gdoumont=Welsmes
Schichten.}

Species assigned.--

Spirifer rugaecosta Hall, 1860, Can. Nat. Geol. 5, p. 1l45.
Spirifer dumontianus De Koninck 1876, Systeme gedinnien;
39, pl, 1, fig. 9.

Spirifer (Quadrifarius) loculatus Fuchs, 1923, ref. cit.
Quadrifarius loculatus var, crassifissa Fuchs, 1929, Jb.
preuss, geol. Landesanst, 50, p. 196, pl. 12, fig. 5; pl.
13, figs. 6-9. - |
Spirifer (Delthyris) magnus Kozlowski, 1929, Les brachio=-
poses gothlandlens de la Podolie polonaise, Palaeontologia
Polonica, 1, pp. 188-9, text fig. 62, pl. 10, figs. L4=9,

Species rejected,--~
Spirifer trisectus Kayser, 1883, pl. 14, fig. 2.

Disgnosis.~-~Delthyris which bear a groove on the fold

and may bear a single median plication on the s ulcus.

Discussion.=-Fuchs (1929, p. 195) assigned three

species to Quadrifarius: Spirifer loculatus (the type

species), Spirifér dumonlanus, and Spirifer trisectus.

The latter species has been shown by Boueot (1957, p. 312)
to be & reticulariid spirifer. Boucot (1962, p. 416)
assigned this specles to Quadrithyris Havlicek, 1957.

According to Boucot (1957, p. 312) the first two species
are synonomous (both are based on specimens from the

Gres de Gdoumont=Welsmes Schichi%en).
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As here defined, the subgenus Quadrifarius Includes

three species; D. (Q.) dumontianus (=D. (Q.) loculatus
from the lower Gedinnian of 3Belgium and Germany, and from
the Kobblnghauser Schichten of possible Skala age in
Germany; D. (Q.) magnus from the Skala Formation of Podolia;

end D. (Q.) rugasecosta from the 3tonehouse Formation of

Gedinnian and possibly Skala age in Nova Scotia. These
specles have the dlagnostlic characters of Delthyris - a
prominent medlan septum and prominent dental lamellae in
the pedicle valve, crursl plates and a stristed ares for
diductor attachment in the brachlial valve, and a fine
ornament of non-frilly growth lemellse crossed by fine
radial ridges which project slightly anterior to the growth
lamellae. However, they differ from the Silurian represen-
tatives of Delthyrls, including the type species, D. elevata,
in having a groove on the fold. Typical Delthyris which
lack a groove on the fold are here considered as belonging

to Delthyris (Delthyris); they are not known in beds of

post Ludlow age.

Boucot (1957, p. 314} considered Quadrifarius synonomous

with Delthyris. However, in view of its straitigraphic
significance, the author believes it should be retained as
8 subgenus of Delthyris,

Delthyris (Quadrifarius) rugaecosts Hall, 1960

Plate XXXIII, Filgs. 1-9.

1860, Spirifer rugsecosta Hall, Can. Nat. Geol. 5, p. 1l45.
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1860, (?) Spirifer subsulcata Hall, Can. Nat. Geol. 5,

p. 145. ,
- 1924+ Delthyris rugaecosta (Hall), McLearn, G.S.C. Mem., 137
p.zgz,“T‘%mp . ,Tig. 315 pl. IX, figse 1-5. ’

1624, Delthyris rugaecosta mut prima McLearn, op. cit.,
pp. 83" 3 pl! y go 0.

1924. (?) Delthyris rugaecosts var. subsulcata (Hall)
McLearn, op. cit., pe 05,

Description.

Exterior.-~The velves are biconvex with the pedicle
valve more convex than the brachisl, transversely semi-
elliptical in outline, 1/2 to 2/3 es long &8s wide and widest
at the stralght hinge line or slightly anterior to it. The
anterior commissure is crenulate and uniplicate. The
pedicle interarea is cataecline, curved slightly concave
outwards, and 1/3 to 2/5 as high as long; the delthyrium
1s triangular, open and intercepts an angle of about 30°
at the apex. The brachial interarea is low anacline to
orthocline, flat or slightly concave outwards and 1/12 to
1/20 as high as long. The notothyrium is triangular and
encloses an angle of about 150°, The pedicle valve bears
a prominent rounded sulcus which may be rounded or somewhat
flattened in cross section; the brachial valve bears a
corresponding fold. The valves are marked by 3 to 8 rounded
plications lateral to the fold and sulcus; these are separ-
ated by interplications of about the same wldth. The plil=-
cations may be straight or may curve somewhat anteriorly.
The brachisl fold bears a median groove which may originate

at the sapex or may originate secveral mm anterior to the
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apex; the pedicle sulcus only rarely bears a corresponding
| medial plicatibn. Closely spaced imbricating growth
lamellae crossed by minute radial ridges that project
Slightly anterior to the margins of the growth lamellae
mark the entire surface of both valves.

Interior pedicle valve,-=The small, rounded teeth are

supported by prominent dental plates which extend from the
margins of the delthyrial cavity to the middle of the inter-
plications which flank the sulcus. The dental plates extend
anterlorly to sbout midlength and are curved concave later-
ally. A prominent medisn septum extends to 2/3 to B/h the
valve length; 1t is high at its posterior end and tapers
in height anteriorly. A pair of small horizontel plates
extend from the median septum to the dental plates at the
posterior end of the valve; in large specimens the space
beneath these plates may be flilled in with secondary shell
deposits. The internal surface is marked by the impress of
the costellae along thelr entire length and may be marked
by the impress of the imbricsting growth lamellsae.

Interlor brachial valve.-~The notothyrisal cavity

contains a striated ares for diductor attachment and is
bounded laterally by the long, curved, laterally divergent
sockets., The hlnge plates border t he sockets medially and
dorsally, and are supported by short crural plates., A
narrow myophragm extenda from the notothyrial cavity to

about midlength. The muscle scars are not impressed. The
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internal surfacevis marked by the impress of the plications
along their entire length and may be marked by the impress
of the growth lamellae. The groove on the fold may or may
not be impressed on the internal surface,

Discussion.--Hall (1860, p. 145) defined two spiri-

ferlids from the upper part of the Arisaig series - Spirifer

rugaecoata and Spirifer subculcata. Neither of these

species were illustrated, Hall describes S. rugaecosta as

having a sulcus in the ventral valve and & fold in the
dorsal valve which 1s depressed along the center. From
this description 1t 1s clesr that the specimens upon whiech
Hall based thils specles belong to the species of D. (Quad-
rifarius) which occurs in the Stonehouse Formation. The

ldentity of S. subsulcata is not clear. Hall's description

of the specles which states, among other things, that it
has a somewhat flattened or very slightly rounded fold on
the dorsal valve applies equally well to both some small

specimens of D. (Q.) rugaecosta and to Howellells moydari-

ensis. MecLearn (1924, p. 85) considered 8. subsulcata to

be a variety of D. rugaecosta, but did not figure any of

Hall's specimens. The present author places 5. sulcata

questionably in synonomy with D. (Q.) rugaecosta pending

restudy of Hall's specimens in the Am. Mus. of Nat. History.

MeLearn (192, pp. 83-4) defined a verlety D. rupgsecosts

mut, prima which he conslidered to be restricted to the lower

part of the Stonehouse Formation, and to differ from D.
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rugaecosta in the upper part of the formation in having

"3 to 4 plications on elther side of the fold and sulcus
instead of the normal 5 to 7". The author has studied

several hundred specimens of D. (Quadrifarius) from a

number of localities and finds that the number of plications
is actually quite varlable in both the lower part and the
upper paert of the formation. The number of plications
laterel to the fold and sulcus were counted on 130 specimens
from locality E-2 and 64 specimens from locality E-l. The
results are shown in figure 5. The number of plications
varies from 3 to 8 in both samples and both have a frequency
distribution with a maximum at 5 plications. It appears
that this character is of no use in zoning the Stonehouse
Formation,

D, (Quadrifarius) rugasecosta closely resembles both

D. {(Quadrifarius) magnus (Kozlowski, 1929) from the Skala

Formation of Podolia and D. (Quadrifarius) dumontilanus

(De Koninck, 1876) from the Gedinnian of Belgium and Germany
and from the Kobblnghauser Schichten of possible 3kala age
in Germany. It is possible that these speclies are con=-
specific.

Occurrence.--D. (Quadrifarlus) rugaecosta occurs in

the Stonehouse Formation of Gedinnlian and posslibly Skala
age at localities E1l, E2, E3, B4, E5, Eb, E7, E8, CRED,
MCK26, MCK27, MCK30, MCK39, MCK,40, MCKh2, MCK50, MCK51,
MCK52, MCK53, MCKsL, MCKS55, and MCK56 in the Arisaig area;
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Numbeg of Individuals
O .

o ]

4o

30

20

10

umber of Plieations

Histogram showing the frequency distribution of the
number of plications lateral to the fold (or sulcus) on
130 specimens from loecality E-2.

Number of individuals
20

20

10

Number of Plications

Histogram showling the frequency distributlion of the
nunber of plicztions lateral to the fold (or sulcus) on
54 spscimens from loeality E-4.

Flgure 5 . Hilstograms. Delthyris(Quadrifarius) rusgse-
cogta,
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IR1, LR2, LR3, and LR9 in Pictou Co.; F=9 1in the Cape
| George area; Sskrison and Saunders B, 361, 3A in the
Lochaber area; 11F, KA-62-394F, KA-63-377F, KA-63-128F,
and G.S5.C. 44971 in the Cobsquid Mountains.

A few small specimens of Delthyris were found at
loéality D-3 a few feet below the base of the bed band in
the Moydart Formation. These probably belong to D. (Quad-

rifarius) rugaecosta. However, only one small brachial

valve was available and it does not show a groove in the

folde



316

Suborder Terebratuloldea Mulr-%ood, 1955
Superfamily Terebratulacea wWaagen, 1883
Family Dielasmatidse Schuchert and LeVene, 1929
Subfamily Mutationellinae Cloud, 1942
Genus Podelella Kozlowski, 1929

Tyoe speclies.,--Podolella rensselaercldes Xozlowski, 1929,
pa 233_63 pl. }(Il’ figS\t l"é'

Podolella ? sp.
Plate XXI, Figs. 258&,Db.

1960. Podolella sp., Maehl, The Silurian of Filectou Co., .lova
Scotla (FnDU thesis), p. 77 (1n 1ist of fossills from the
Stonehouse Formaetlon), P. 155 (in 1list of fossils from

loc. LRl).

1961. Podelella sp. Maehl, dova Scotlia Department of llnes
Memoir [}, ©. 659 (in list of fossils from the 3tonehouse
Formation).

Ten minute, badly deformed specimens which resemble
Podolella werve found in the Stonehouse Formation. It is

possible that these belong to Protathyris ? sp. which also

oceurs in the Stonehouse Formation. However, the pedicle
muscle field is not impressed In these specimens and it is

in the two availeble pedicle interiors of Protathyris ? sp.

which are of comparable size.

Description.~--The valves are smooth, biconvsx,

elliptical in outline, and elongate. The teeth are
gsupported by short dental plates. The hinge plates appesr
to be discrete. A narrow myophragm extends to about mid-
length,

Occurrences,==This specles is known from the uppermost
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50 feet of the 3tonehouse Formation in Pictou Co. at

localities LRL and LRIA.
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Plate 1

| Figures 1 - § Dolerorthis sp.

Figures la-d, 3 and 5 Glencoe Brook
Formation, Plctou Co., Locality FT5;
Figures 2, Lja-b. Beechhill Cove
Pormation, Arisaig area, Locality A-l.

la Mold of interior of brachial valve (X1).
Specimen #26L2.

1b Rubber impression of speclmen in figure
la (Kl) -

1c Mold of exterior of brachial valve;

counterpart of specimen in figure la
(X1)e Specimen #26l1.

14 Rubber impréssion of specimen in figure
la (X1).

2 Mold of interior of pedicle valve (X1),
Specimen #26L5.

3 Mold of interior of pedicle valve (X1).
Specimen #2613,

La Mold of interior of brachial valve (X13).
Specimen #26L6.

Lo Rubber impression of specimen in figure
La (X1%).

5 Mold of interior of pedicle valve (X1).,

Specimen #26lL
Figures 6 - 7 - Ptychopleurella ? sp.

Beechhill Cove Formation, Arisaig area,
Locality A-l.

ba Mold of interior of pedicle valve (X2).
Specimen #36442.

6b Mold of exterior of pedicle valve;
counterpart of specimen in figure 6a
(X2). Specimen #36LL2A.

7 Mold of interior of brachial valve (X2).
Specimen #36L43.



Figures 8 -~ 17

8a
8b,e
9a
9b
10
1lls
1lb
12a,b
13
b
15

16

17
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Dalmanella 7 primitiva (McLearn, 1924).

Beechhill Cove Formation, Arisaig arsa,
Locality A-3,

Mold of interior of brachial valve (X4}
Specimen #257.

Rubber impression of specimen in figure
8, top view and anterior view (X),

Mold of interior of brachial valve (XL).
Specimen ‘255,

Rubber impression of specimen in figure
9a (X4 ).

Mold of interior of brachiasl valve (X5).
Specimen #10.

Mold of interior of brachial valve (Xl).
Specimen #2501,

Rubber impression of specimen in figure

1ls (X4).

Rubber impression of specimen #252,
posterior view and top view (X4).

Mold of interior of brachial valve (XY).
Specimen #251,

Mold of exterior of pedicle valve (Xi).
Specimen #2502.

Mold of exterior of brachial valve (Xu).
Specimen #2522,

Mold of exterior of brachial valve (Xl).
3pecimen #253.

Mold of interior of pedicle valve (XL).
Specimen #256.






Ficures la - b

- 1=

Figures 2 =

1b

11

3a

3b

Lb

10
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Plate II

Dalmanells primit

iva (McLesrn., 192L).

Beechhill Cove Formation, Arisaig ares,

Locality A-3.

Mold of Iqterior
Specimen #25l.

of pedical valve (X4).

Rubber impression of specimen in figure

la (XL).
Dalmanella gp. A.

Beechhill Cove Formation, Arissaig area,

Locality A-2,

Mold of exterior
Specimen #259,

YMold of exterior
Specimen #36L25.

of pedical valve (Xl).

of brachial valve (X2).

Rubber impression of specimen in figure

3a (X2).

Mold of interior
Specimen #260,

of pedicle valve (XL).

Rubber impression of specimen in flgure

La (X4).

Mold of interior
Specimen #36426.

of pedicle valve (X3).

Rubber impression of specimen in figure

2. (X2},

Mold of interior
Specimen #3622l

Mold of interior
Specimen #261.

Mold of interior
Specimen #265.

Mold of interior

Specimen #256.

of pedicle valve (X3).
of pedicle valve (X4).
of brachial valve (Xl).

of brachial valve (Xli).
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1lla  Mold of interior of brachial valve {X3).
Specimen #36127.

1lb,c Rubber 1lmpression of specimen in figure
lla, Top view and anterior view (X3),

Flgure 12 - Dalmanella 7 sp.

Beechhill Cove Formation, Arlsalg area,
Locality A-2. (X3) Speclmen #263.

Figure 13 - 18 Dalmanells Sp. B.

(Glencoe Brook Formation, Flctou Co,
Flgures l3a, b, lb6a, b, 17 Locality MI24;
Figures 1llha, b, 18a, b Locelity MIT24;
Figure 15 Locality TT1l

13a Mold of interior of pedicle valve (X2).
Specimen #36L2.

13b Rubber impression of specimen in figure
13a (X2},

1lla Mold of exterior of pedicle valve (X2).
Specimen #3641,

14db Rubber impression of specimen in figure
lha (X2)a
15 Mold of interior of brachial valve (XZ2).

Specimen #3646,

16a Mold of interlor of brachial valve (X2).
Specimen #3643

16b  Rubber impression of specimen in figure
1l6a (X2).
17 Mold of interior of brachial valve (X2).

Specimen #3644k,

18a Mold of exterior of brachial valve (X2).
Specimen #3645.

18b Rubber impression of specimen in figure
18a (X2),

Figures 1 - 21 Fascifera 7 sp.
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19b

208

20b

21
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Glencoe Brook Formation, Pictou Co.
Locality NR9.

Mold of extserior of brachial valve (X2).
Specimen #36L415.

Rubber impression of specimen in figure
19a (X2).

Mold of exterior of pedicle valve
Specimen #36L416.,

Rubber impression of specimen in figure
20a,

Mold of interior of pedicle valve
Specimen #3610,



a3
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Plate I11

 Figures 1 - b Fascifera ? sp.

Glencoe Brook Formation, Plectou Co.,
Locality NR9.

la © Mold of interior of pedicle valve (X2).
Specimen #36L48.

ibh Rubber impression of specimen in figure
la (XB) °

2 Mold of interior of pedicle valve (X2).
Specimen #3649.

3 Mold of interior of brachisl valve (X2).
Specimen #36411.

La Mold of interior of brachial valve (X2).
Specimen #36413.

Lb " Rubber impression of specimen in figure
ha (X2).

5 Mold of interior of brachial valve (X2).

Specimen #36lL1l.

6 Mold of interior of brachial valve (X2).
Specimen #36412.

Figures 7 -~ 15 Visbyella nana (McLearn, 192L)

Figures 78, b, lla, b Ross Brook Form=-
atlon, Arlsalg Shore Section; figures

8a, b, 9a-d, 10, and llja~c Upper member
Ross Brook Formatlon, fictou Co,.,

Locality I#L49; Figures l2a, b Upper member
Ross Brook Formation, Pictou Co., Locallty
DF}48; Figures 13a-d Middle member Ross
Brook Formation, Arisalg area, Locallty
B"Zn .

78, b Ventral and dorsal views (X3) of Holo-
type. Peabody Museum Specimen #,2L.

Ba-c Rubber impression of specimen #107
(Mold of anterior of articulated shell).
Posterior, dorsal and side views (X4).

Qa-d Rubber impression of specimen #1105
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lla,b

12a,b

13a

13b~-d

1=

lb,c

15
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(mold of exterior of articulated shell),
Ventral, side, dorsal and posterior
views (¥).

Rubber impression of specimen #106
(mold of exterior of articulated shell).
Dorsal view (XL).

Ventral and dorsal views (X3) of Stein-
kern paratype, Peabody Museum Specimen

#1425

Mold of interior of brachial valve
Dorsal and anterior views (Xl). Specimen
#103,

Mold of interior of brachial valve (Xl).
Specimen #110.

Rubber impression of speclimen in figure
13a, Dorsal, posterior and side views

(x).
Mold of interior of pedicle valve (Xl)
Specimen #101.

Rubber impression of specimen in figure
13a. Top view and anterior view (),

Mold of exterior of brachial valve (X2)
Specimen 5 G.S8.C. 6207 (paratype D.
conservatrix).







Figures 1la,b

ls
1b

Figures 2 - 9

2a

2b

73
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Plate IV
Visbyella nana (McLearn, 192L)

Middle member Ross Brook Formation,
Arisalg area, Locality B-2.

Mold of interior of brachial valve (XL).
Specimen #112.

Rubber impression of specimen in figure

la (XLI.)»

Resserella cf. R. gconcavoconvexa
(Twenhofel, 1927)

Figures 2a,b, 5a,b, 6, 7a,b, 9a,b, Lower
member of McAdam Formation, Cobequid
Mountalns, Locallty KA-62-LF; Flgures
3a-c, L Lower member of McAdam Formaticn,
Pictou Co., Locality HASa; Figure 8,
Lower member of the McAdam Formatlon,

Ariseig area, Locality RB70.

Mold of exterior of pedicle valve (X3),.
Specimen #36320,

Rubber impression of speclimen in figure
1a (X3).

Mold of i1nterior of pedicle valve (X3).
Specimen #36317.,

Rubber impression of specimen in filgure
3a (X3).

Mold of interior of pedicle valve (X3).
Specimen #36318.

Mold of exterior of brachial wvalve (X3).
Specimen #36321.

Rubber impression of specimen in figure
Sa (X3).

Mold of interior of pedicle valve., (X3)
3pecimen #36319,

Mold of interior of brachial valve (X3)
Specimen #36323.
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Tb Rubber impression of specimen in figure
Ta.

8 Mold of interior of brachial valve (X2).
Specimen #363202.

9a Mold of interior of brachial valve
Specinen #36322.

9b Rubber impression of specimen in figure
9a.,

Figures 10 - 17 Mendacella srisaigensis (McLearn, 192l)

Flgures 10, 11, l6a,b Beechhill Cove
Formation, Arisaig area, Locality 42;
Figure 12 Beechhill Cove Formation,
Arisaig area, Locality Al; PFigures 13,
15 Beechhill Cove Formation, Pictou Co.,
Locality UB22; rigure 1li Beechhill Cove
Formation, Pictou Co., Locality FPlé.

10 Mold of exterior of pedicle valve (X2}
Specimen #281,

11 Mold of interlor of pedicle valve (Xi)
Specimen #28l.

12 Mold of interior of pedicle valve (X3)
Specimen #288.

13 Mold of interlor of pedicle valve (X2)
Specimen #286.

1 Mold of interior of pedicle valve (X2)
Specimen #283.

15  Mold of interior of pedicle valve (X2)
Specimen #291.

16a ¥old of interlior of pedicle valve (X2)
Specimen 287.

160 Rubber lmperssion of specimen in figure
: 16a (X2).

17a Mold of interlor of pedicle valve (X13)
Holotype (Peabody Museum Specimen #303).

17b Rubber impression of specimen in figure
17a (X1%).






Flgures 1 -

Flgures 9 =

8

Sa

5b

ba
6b

8a

8b

10

Qa

332
Plate ¥V

Mendacella arisalgensis (McLearn, 192L)

Beechhlill Cove Pormation; Figures 1, 2
and lj, Locality UB22, Pictou Co.; Figurses
3, 8a, b, Locality FPl6, FPictou Co.;
Figure Sa,b, Locality A-2, Arisalg area;
Figure 6a,b, Locality A-1l, Arisalg srea}
Figure 7 Arisailg Shore Section.

Mold of interior of pedicle valve (X2)
Specimen #2912.

Mold of interior of pedicle valve (X2)
Specimen #289.

Mold of interior of brachlal valve (X5)
Specimen #293.

Mold of interior of brachial valve (X)
Specimen #295. '

Mold of interior of brachial valve (X3)
Speclmen #298.

Rubber impression of specimen in figure

5a (X3).
Mold of interior of brachial valve (X1%)

Rubber impression of specimen in figure
ba (X1%).

Mold of interlor of brachial valve para-
type #G.3.C, 5412,

Mold of interior of brachiszl valve (X13)
Specimen #301

Rubber impression of specimen in figure
8a (X1%)

Dalejlina sp.

Lower member of McAdam Formation. Flgures
9a,b, Locality HA7, Pictou Co; Figures
10a,b, Locality C-1, Arisaig area,

Mold of interior of pedicle valve (X3)
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10a

10b

Figures 11 - 13

lla,b,c

1l2a,b

1l3a,b
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Rubber impression of specimen in figure
9a (X£3).

Mold of interior of brachial valve (X1)

Rubber lmpression of specimen in figure
10a (X1).

Tdiorthis matura (McLesrn, 192k)

McAdam Formetion, Arisalg Shore Section
(exact locality unknown)

Ventral, dorsal and side views of Holo-
%yp?)(ﬁeabody Museum Specimen #23686)
X1z ).

Ventral and dorsal views of 3teinkern.
(x13). taratype (Peabody Museum Specimen
#23688),

Ventral and dorsal views of Steinkern
(X13). Paratype (Peabody Museum Specimen

#23687) .
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Filgures 1 - 3

Figures L -

la

1lb

2a

2b

3a

3b

Sa

Sh

ba
éb

335
Plate VI

Idiorthis matura (Ycleesrn, 1924)

Member 2, McAdam Formation, Locality
C2, Arisalg area,

Mold of interior of brachial valve (X1%)
Specimen #36431.

Rubber impression of specimen in figure
la (X13).

¥Mold of interior of brachial valve (X1%)
Specimen #36430.

Rubber impression of specimen in figure
2a (X1%).

Mold of interior of brachial valve (X1%)
Specimen 36129,

Rubber impression of specimen in figure
3a (X1%).

Marklandella mcadamica (new snzcles)

Member 2, McAdam Formation. Figures L,
9-13, Locality HAF, FPictou Co.; Figures
S, 6, 8, Locality C2, Arisaig area;
Figure 7, Loceality DI23, Pictou Co.

Mold of interior of pedicle valve (X1%)
Specimen #190.

Mold of interior of brachial valve (X1%)

Specimen #36433.

Rubber impression of specimen in figure
5a (X1%).

Mold of interior of brachial valve (X13%)

Rubber 1lmpresslon of specimen in figure
ba (X1%).

Mold of interior of pedicle valve (X1%)
3pecimen #191.

Mold of interior of pedicle valve (X13)
Specimen #3628,
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9b

9c

10a
i10b
lla
1lb
12a
12b
13a
13b

Figures 1l - 17

1lla
b
15a

15b
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Rubber impression of'specimen in figure
9b (X1%).

Two molds of interior of brachial valve
(x1%). Specimen #183,

Rubber impression of specimen in figure
9b (X1%). Posterior view.

Mold of interior of brachial valve (X1})
Specimen #18l.

Rubber lmpression of specimen 1in figure
10a

Mold of interlor of brachial valve (X13)
Specimen #186,

Rubber impresslion of specimen in filgure
10s,

Mold of exterior of brachial valve (X1%)
Specimen #185,

Rubber impression of specimen in figure
12a,

Mold of interior of brachial valve (X1%)
Specimen #189,

Rubber impression of specimen in figure
13a.

Linoporella sp.

Beechhlill Cove Formation, Arisailg area,
Figures 14-16, Locality LBC; Figure 17,
Locality A-2,

Mold of interior of brachial valve
Posterior view (X2). 3pecimen #64127.

Mold of interior of brachial valve
Top view (X2)., Specimen #64127.

Mold of interior of brachial valve (X2)
8pecimen #464127.

Rubber impression of specimen in filgure
15a.
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Mold of interior of pedicle valve (X1)
Specimen #464128.

Mold of interior of pedicle valve (X1)
8pecimen #L46L129.






Flgures 1 - 14

78
To
8a
9a
9b
10a
10b

1la
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Plate VII

Marklandella maehli (new species)

French River Formation, Plctou Co,
Figures 1, 7a,b, 8a,b, 10a,b, l2-1llia,b,
Locallty DF15; Figures 2, 3, 5, 9a,b,
lla-e, Locality DF17; Figure li, Locality
FR22; Figure 6, Locality DF13.

Mold of interior of pedicle valve (X2)
Specimen #15k.

Mold of interior of pedicle valve (X1%)
Specimen 7153,

Mold of interior of pedicle valve (X11)
Specimen #160.

Mold of interior of pedicle valve (X1%)
Specimen #151.

Mold of interior of pedicle valve (X1%)
Specimen #152.

Mold of interior of pedicle valve (X13%)
Specimen #%159.

Mold of interior of pedicle valve (X1%)
Specimen #157.

Rubber impression of specimen in figure
Ta. (1%).

¥lold of exterior of pedicle valve (X2)
Specimen #156.

Mold of interior of brachial valve (X2)
Specimen #1170,

Rubber impression of specimen in figure
9a (X3).

Rubber impression of specimen #172 (not
figured) (X13).

Rubber lmpresslon of speclimen #172 (not
figured) (X1%).

Rubber impression of specimen in flgure
11b. Posterior view (X1%)
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12b

13a

13b
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Mold of interior of brachial valve (X1%)
Specimen #161.

Rubber impression of specimen in figure
1lb., Side view (X1%), Top view (X13)
and obligque side view (X2).

4o0ld of exterior of brachial valve (X13)
Specimen #169.

Rubber impression of specimen in figure
l2a (X13).

Mold of exterior of brachial valve (X1})
Specimen #165.

Rubber impression of specimen 1n figure
13a (X1%).

Yiold of interior of brachial valve (X1%)
Specimen #165-2. Gounterpart of specimen
in figure 1l3a.

Rﬁbber lmpression of specimen in figure
1 a.
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Figures 1 -

Figures 6 -

5
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1lb

Ta
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Plate VIII

Marklandella freitans (Clarke, 1899)

Specimens from beds of late Llandovery
(C3 =Cg) or UWenlock age, Bolivia,
Locality unknown.

Mold of interior of brachial valve (X1%)
Specimen #194.

Rubber impresslion of specimen 1in figure
la (X1%).

Rubber impression of specimen #198
(mold of interior of brachial valve not
figured). (X1%).

Mold of interior of pedical valve (X1%)
Specimen #196.

Mold of interior of brachial valve (X13z)
Specimen #192.

Rubber impression of specimen in figure
la (X1%).

Mold of interior of pedicle walve (X1%)
Specimen #197.

Plstyorthis sp.

Torbrook Formation, Annapolis County,
?ova Scotia Hilckox Locality Spinney Rrook
#10a

Mold of interior of pedicle valve (X13)
Specimen #181,

Mold of interior of pedicle valve (X1%)
Specimen #1812.

Rubber impression of specimen in figure
7a (X1%).

Moléd of interior of brachial valve
Specimen #179.

gubber impression of specimen in figure
8.,
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Mold of interior of brachial valve
Specimen #175.

Rubber impression of specimen in figure
9a.
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Flgures 1 = 6

Figures 7 -

3a

3b

ba

6b

10

a

7o

10
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Plate IX

Froschlzophoria sp.

Stonehouse Formation, Pictou Co., Figures
1, 3, L4, Locality LRLA; Figures 2, 5, 6,
Locality GSCLBL32.

Mold of interior of pedicle vwalve (X1%).
Specimen #6l.

YMold of interior of pedicle valve (X1i).
3pecimen #65.

Mold of exterior of brachial velve (X13).
Specimen #66.

Rubber impression of specimen in figure
38.

Mold of interior of brachial valve (X1%).
dpecimen #63,

Mold of interior of brachial valve (X1i).
Specimen #62.

lold of interior of brachial velve (X13%).
Specimen #61.

Rubber impression of specimen in fismure
ba.

Schizophoria sp.

stonehouse Formation, Arisalg ares,
Locallity E-l.

Aold of interior of brachial valve
Specimen #L6482,

Rubber impression of specimen in figure
Ta.

Mold of interior of brachial valve

Specimen #6481,

Mold of interior of brachial valve
Specimen #6480,

Mold of exterior of brachisl vsaslve
Specimen #6483,
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Isonthis prima (new species)

Beechhill Cove Formation, Arisaig area,
Locelity A-2.

¥Mold of interior of brachial valve (X5),
Specimen #2.

Rubber impression of specimen 1n figure
11, Top, anterior and posterior views

(X5).
Mold of exterior of brachial valve (X2)

Rubber impression of specimen in figure
l2a (X2).

lMold of interior of pedicle valve (X5).
Specimen #5.

Mold of interior of pedicle valve (X5).
Specimen #6.
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Flate X

Figures 1 - 10 Isorthis mcadamensis (new species)

Member 1, McAdam Formation, Pictou Co.
Pigures 1=5, 7-9, Locality HA7; Figures
6, 10, Locality DMT7.

la Mold of interior of brachial valve (X3),
Specimen #22.

1b-4 Rubber impression of specimen in figure
la., Top, anterior and posterlior views

(X3).

2a Mold of exterior of brachial valve (X2%).
Specimen #33.

2b Rubber impression of specimen in figure
2a (X2%).

3a Mold of interlor of brachial valve (X3).
Specimen #30,

3b Rubber impression of speclimen in figure
3a (XB).

Lia Mold of interior of brachial valve (X3).

: Specimen #32.

Lb Rubber impression of specimen in figure
La (X3).

Sa Mold of interior of brachial valve (X3).
Specimen #38.

5b Rubber impression of specimen in figure

- 5a (X3},
ba Mold of interior of brachial valve (X3).

Specimen #,0.

6b-d Rubber impression of specimen in ficure
ta, Top, posterior and asnterlor views

(X3).

Ta Mold of interior of pedicle valve (X3).
Specimen #29.

Tb=d Rubber impression of specimen 1in figure
78. Top, posterior, and anterior views

(X3)a



Flgures 11,

8a,b

10

lla

11lb

12
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Mold of 1interlor of pedlcle valve
Specimen #24.

Mold of interior of pedicle valve
Specimen #3l.

Mold of interior of pedicle valve
Specimen #39.

Isorthis fornicatimcurvata (Fuchs, 1919)

Flaserschiefer of Huinghsuser schichten.
Railroad cut, 85 paces N.E. of Hulnghsuser
Railrosd station. !Map sheet Herscheid,
Germany. (Boucot Locality 57-D-101)

Mold of interior of brachial valve (X3).
Specimen #113.

Rubber impression of specimen in figure
11ls (X3).

Mold of exterior of brachial valve (X3).
Specimen #115. Counterpert of specimen
in figure l1lla.






Figures 1 - 25
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b
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Plate XI

Isorthis fornicatimcurvate (Fuchs, 1919)

Figures 1-7, Flesershiefer of Huingheuser
Schichiten, Railroad cut, 85 paces N.G,
of Huinghsesuser railrosd station. Map
sheet Herscheid, CGermany. (Boucot
Locelity S57-D-101); Pizures 8-10, 15,

19, 23-25, Stonehouse Formation, Arisaig
shore section; Figures 11, 12, Stonehouse
Formation, Arisalg area, Locality CRED;
Figures 13, 1, 16-18, 21, 22, Stonehouse
Formation, Arisaig area, Locality 2E

Mold of interior of brachial valve (X3).
Specimen #117.

RAubber Impression of specimen 1In flgure
lsa (XB) »

Mold of interior of pedicle valve (X2).
Specimen #126.

Mold of interior of pedicle valve (X2).
Specimen #1125,

Mold of interior of brachial valve (X23%).
Specimen #118.

Rubber impression of snecimen in figure
ha (X2%).

Mold of interior of pedicle wvalve (X1%).
Specimen #123.

Ruhber impression of specimen in figure
Sa (X1%).

Mold of interior of brachial valve (X2).
Specimen #120.

¥old of interior of brachial valve (X2).
Specimen #122.

Mold of interior of brachial valve (X2).
Specimen #132,

Rubber impression of specimen in figure
Ba (%2).
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Mold of interior of brachial valve (X2).

Specimen #130.

Mold of interior of brachial valve (X2).

Specimen #135.

Mold of interior of brachial valve (X2).

Specimen #137.

Rubber impression of specimen in figure

1lla (KE) °

Mold of interior of brachial valve (X2).

Specimen #1L0.

Mold of interior of brsaschial valve (X3).

Specimen #143.

Mold of interior of brachial valve

Specimen #1L2.

Mold of interior of braschial valve

Specimen #133,

(X3).

(X1).

Mold of interior of brachial valve (X2).

Specimen #147.

Rubber impression of specimen #148 (mold

of interior of brachial valve, not

(x2).

Mold of interior
Specimen #149,

Mold of interior
Specimen #128,

Mold of interior
Specimen #1Llk,

Mold of interior
Specimen #1,5.

Mold of interior
Specimen #1,6.

Mold of exterior
Apecimen #129.

Mold of exterior
Specimen #13l.

of

of

of

of

of

of

of

brachlial valve

pedicle

pedicle

pedicle

pedicle

pedicle

figured)
(X3).
valve (X2).
valve (X3).
valve (X3).
valve (X}).

valve (X2 ) a

brachial valve (X2)
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25a Rubber impression of specimen in figure
- 25b (X2).

250 #old of exterior of brachial valve (X2).
Specimen #139.






Figures 1 - 26

2a

2b
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Salopina submedia (McLearn, 192L)

Figures 1-3, Jones Creek Formation,
Highway and Jones Creek, New Brunswick;
Pigures 4, 5, 7, 13, French River Form-
ation, Locality DF1l5, Pictou Co.;
Pigurecs 6, 8-12, 1, French River Form-
ation, Locality DF1l7, Pictou Co.;
Fipures 15-26, Stonehouse Formation,
Arisalg shore section.

Rubber impression of specimen A-43,
Posterior view (X3).

Mold of interior of brachisl valve (X2)
Specimen #4=9,

Rubber impression of specimen in figure
2a (X2).

Mold of interior of brachial valve
Specimen #11201-1l.

Mold of interior of pedicle valve (X3).
Specimen #1l

Mold of interior of pedicle valve (X3).
Specimen #13.

Mold of interlor of pedicle valve (X2).
Specimen #16.

Mold of interior of brachial valve (X3).
Specimen #12.

Mold of interior of brachial valve (X3).
Specimen #15,

Mold of interior of brachial valve (X2).
Specimen #17.

Mold of interior of brachial valve (X3).
Specimen #18.

Mold of interior of brachial valve (X3).
Specimen #20,

Mold of interlor of brachial valve (X3).
Specimen #19.
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Mold of exterlor
Specimen #11,

Mold of exterior
Specimen #21.

Mold of interior
Specimen #59.

Mold of 1pterior
Specimen #h3.

Mold of 1pterior
Specimen #49.

Mold of interior
Specimen #60,

Mold of interior
Specimen #61,

liold of exterior
Specimen #5l.

¥old of 1nt§rior
Specimen #53.

Mold of intsrior
Specimen #Ll.

Mold of interior
Speclmen #17.

Mold of exterior
Specimen #,72.

Mold of interior
Specimen #51.

of

of

of

of

of

of

of

of

of

of

of

of

{ brachial

brachial valve (X3).
brachial valve (X3).
pedicle valve (X3).
brachial valve (X3).
brachial velve (X2),
pedicle valve (X3).
pedicle valve (X3).
brachial valve. (X3).
(X3).

valve

brachlial valve (J2).

brachial valve {(X3),

brachial (X3).

valve

brachial valve (X2%).

Rubber impression of specimen in flgure

25a (X2%).

Mold of interior of brachial valve (X3).

Specimen #57.

Rubber lmpression of specimen in figure

26a (X3).






Figures 1 - 3

Figures 4 - 1k
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Flate XIII

Salopine submedia (McLearn, 1924)

Stonehouse Formation, Arisaig Shore
Section.

Mold of exterior of brachial valve (X23%).
Specimen #52.

Mold of exterior of brachial valve (xX3),
Specimen #55. :

Mold of exterior of brachisl valve (X3).
Specimen #50.

Salopina stonehousensis (new specles)

Stonehouse Formetion, Arisalg area.
Figures L, 6, 8-12, 1, Locality NF15:
Figures 5, 7, 13, Locality WF1ll.

Rubber impression of speclmen in figure
9. Top, posterior and anterior views

()

Mold of interior of pedicle valve (X.).
Specimen #100,

iold of interior of brachial valve (X4},
Specimen #67.

Mold of interior of pedicle valve (Xl).
Specimen #98.

Mold of interior of brachial valve (X3).
Specimen #66.

Mold of interior of brachial valve (X3),
Specimen #63,

Mold of exterior of brachial valve (Xl).
Specimen #69. .

Rubber impression of specimen in figure
10 (Xh).

Rubber impression of specimen #62 (mold
of exterior of brachial valve, not fig-
ured) (X3).
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13 Mold of exterior of pedicle valve (X4).
Specimen #99.

1 Mold of exterior of brachlal valve (X3).
Specimen #65.

Filgures 15 - 22 Yalopina conservatrix (McLearn, 1924)

Figures 15-17, Hemse Group. Locality
slong shore 270 m. N.E. of the southern-
most point in the inlet at Djvpriks
flpe., Kraklingbo parish (Boucot Locality
56-G-75); Figures 18, 22, Upper member,
koss Brook Formation, Locality B-l,
Arisaig ares; Figures 19-21, Upper member
Ross Brook Formation, Locality DF9,
Fictou Co,

15 Interior brachisl valve () Specimen
#1;3AR,

16 Interior brachial valve (X)) Specimen
#l1 3B,

17 Interior pedicle vslve (XL) Specimen
#1134,

18 Mold of interior of pedicle valve (Xl).

3pecimen #72.

19a 1101d of interlor of brachial valve (k).
Specimen #92,

19b~d Rubber impression of specimen 1n fipgure

%353 Top, posterior and enterior views
o f, 3

20 ~ Mold of interior of pedicle valve (XL).
Specimen #96.

2la Mold of interior of brachial valve (Xl),
Specimen #91.

2lb-d Rubber impression of specimen in figure
_ 2la., Posterior, anterior and top views

(X4).

22 Mold of interior of brachial valve (X4).
Specimen #70.






Pigures 1 - 11

3a

3b

La

Lb

Le

La

5a
5b

8a

8b

-

361
Plate XIV

Salopina conservatrix (MCLearn, 1924}

Upper member Ross Brook Formation,
Figures 1, 7, 9, 10, Locelity B-L,
Arisaig area; Figures 2-6, 8, 11,
Locslity DF9, Pictou Co.

Mold of interior of brachlal valve (iL).
dpecimen #75.

Mold of interior of pesdicle valve (X4).
Specimen #95.

1Mold of interior of brachial valve (X4).
Specimen #82.

Rubber impression of specimen in figure
3a (Xlt).

Rubber impression of specimen in figure

he ().

Rubber impression of specimen in figure

Ld (Xly)a

Rubber impression of specimen in figure

L}C} (X)-l-)o

¥Mold of interlor of brachial valve (Xl).
Specimen #83,

Mold of interior of brachial valve (XlU).

Rubber impression of specimen in figure

58 (:{u)c

Mold of interior of brachiasl velve (X4).
Specimen #78. :

Mold of exterior of brachial valve (X4).
Specimen #79a

Rubber impression of specimen in figure

B8a (M4).

Mold of interior of brachial valve (X3).
Specimen #73.
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Rubber impression of specimen in fipure

9a (X3).

Rubber impression of speclmen #76 (mold
of exterior of brachial vslve, not
fizured) (X3).

Mold of exterior of brachial valve (X).
3pecimen #88,
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Figures 1 - 6

Figures 7a,

la

1b

le

1d

Ca

5b

78'

Tb
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Plate XV

Loleptostrophia beschhillensis (McLearn,
192L)

Beachhill Cove Formation. Figures 1, 3,
5, Locality A-2, Arisaig area; Flgures
2, L, Locality FPlG, Pictou Co.; Figure
6, Lrisaig Shore 3ection.,

Mold of interior of pedicle vslve (X1%).
Specimen #270.

Rubber impression of specimen in filgure
la (Xl) -

Mold of exterior of pedicle valve (X1%).
Counterpart of la, Specimen #271

Rubber impression of specimen in figure
lc (X1).

Mold of interior of pedicle valve (X2).
Specimen #280.

Mold of interior of pedicle valve (X2).
Specimen #278.

Mold of interior of pedicle velve (X2),.
Specimen #279.

YMold of interior of brachial valve (X2).
Specimen #277.

Rubber impression of specimen in figure
S5a (X2).

Mold of exterior of brachial valve (X2).
Holotype GSC#5416.

Leptostrophia sp.

French Rivor Formetlion, Locality DF1l3,
Pictou Co.

Mold of interior of pedicle valve (X13).
Specimen #1;6,100.

Rubber impression of specimen in figure
7a (X1%).
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Amphistrophia cf A. striatas (Hall, 1843)

Member 1, McAdam Formation, Locality DM7,
Pictou Co.

Mold of exterior of pedicle valve (X2).
Specimen #,15643.

Mold of interior of pedicle valve (X2).
Specimen #L156L2.

¥Mold of intevior of brachial valve (X2).
Specimen #L15641.
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Plate XVI

Amphistrophis cf A. funiculata (McCoy,
16L46)

Figures 1, Ly 5, 7, Member 1, MohAdam
Formation, Locality HAT, Pictou Co.;

- Figures 2, 3, Member 2, McAdam Formetion,

Locality DT23, Pictou Co.; Figure 6
Member 2, ilcAdam Formation, Locelity HAF,
Pictou Co.

Mold of interior of pedicle valve (X1%).
Specimen #26415,

Rubber impression of specimen in figure
la (X1%).

Mold of interior of pedicle valve (X13).
Specimen #26l13.

Rubber impression of specimen in figure
la (X1%).

Mold of exterior of pedicle valve (X1%).
Specimen #26411.

Rubber lmpression of apecimen in figure
3a (X1%).

Mold of exterior of pedicle valve (X13).
Specimen #26L12.

Mold of interior of pedicle valve (X13).
Specimen #2611l

Mold of interior of brachial valve (X2).
Specimen #26410.

Rubhbher impression of specimen in figure

6a (X2).

Mold of exterior of brachial valve (X13%).
Counterpart of ba.

Mold of interior of brachlal valve (X2).
Specimen #26L9.

Rubber impression of specimen in figure
Ta (X2).
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Meclearnites sp.

HMember 1, lchdam Formation, Locality
-1, Arisaig area.

1old of interior of pedicle valve (X1).
Specimen #464103

REubber impresslon of speclmen 1n figure
Ba (X1).

Jold of exterior of pedicle valve (X1%),
Speclmen #L464101A

#Mold of interior of pedicle valve (X1%).
Specimen #L64101,

Melearaites mertoni (lMeLearn, 1924)

Stonehouse Formation, Arissig srea,
Figures 10, 11, shore section; Figures

Mold of interior of pedicle valve (X1%).
Holotype 63C #5417,

Mold of interior of pedicle valve (X13).
G3C #5419.

Mold of interior of pedicle valve (X1).
S8pecimen #64110,

Mold of interior of pedicle valve (X1).
Specimen #L6L111.
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Figures 1 - 5

Figures 6 -

1la

1b

le

28

2b

La

Lb
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Plate XVII

Mclearnites nertoni (licLearn, 192l )

Stonehouse Formation Locality ElL,
Arisslg area,

Iold of interior of brachial valve (X13).
Specimen #,611106.

Rubber impression of specimen in fipgure
la (X13).

Mold of exterior of brachial valve (X1%).
Counterpart of specimen in figure la
Specimen #L6lL106A,

Mold of interior of brachial valve (X1%).
Specimen #L6U107.

Rubber impression of specimen in figure
2a (X1%).

Mold of interior of brachial valve (X{1%).
Speccimen #164108.

Mold of interior of brachial valve (X2).
Specimen #46L109.

Rubber impression of specimen in figure
La (X2).

Mold of exterior of brachial valve (X2}.
Counterpart of specimen in figure la.
Specimen #L6L1094.,

Rubber impression of specimen in figure
he (X2).

Mold of interior of brachial valve (X1%).
Specimen #464105.

Shaleria gilpeni (Dawson, 1881)

3tonehouse Formation, Arisaig area,
Fipure 6, Locality MCK27, Figure 7,
Locality ES8,

Mcld of interior of pedicle valve (X2).
Specimen #1650,
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Rubber impression of specimen in figure
ba.

Mold of interior of pedicle valve (X2),
Specimen #46451.

Rubber impression of specimen in figure

T8,
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Figures 1 - 7, 9

Figure 8

3a

3b

Ib

ba

6b

9a

9b
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Plete XVIII

Shaleria gilpeni (Dawson, 1881}

Stonehouse Formation, Arisalg area,
Figures 1, 6, 7. 9. Locality E-8;
Figure 2, Locality E-5; Figures 3, 5
Locallty MCK4O; Figure L, Locality 2E.

Mold of interior of pedicle valve (X2).
Specimen #46452.

Mold of interior of pedicle valve (X3),
Specimen #6458,

Mold of interior of brachlal vulve (X2).
Specimen #L6L55.

Rubber limpresslon of specimen in figure
3a (X2).

Mold of interior of brachial valve (X2).
Specimen #6456,

Rubber impression of specimen in figure
La (X2).

Mold of interior of brachial valve (X2).
Rubber impression of specimen #L6L53

(mold of interior of brachial valve, not
figured).

Mold of interior of brachial valve (X2).
Specimen #6460,

Rubber impression of specimen in figure
ba (X2),

Mold of interior of brachial valve (X2).
Specimen #L6L59.

Mold of exterior of brachial valve
Specimen #L6457.

Rubber impression of specimen in figure
9a (X2).

Shaleria honeymeni (McLearn, 192l)

Stonehouse Formstion, Arisaig Shore
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Figures 11 - 15
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13a

13b

15a
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section. Exterior pedicle valve (X3)
Holotype. Peabody Museum specimen #36.

Shaleris 7 arisaigensis (McLearn, 1924)

Stonehouse Formation, Arisalg Bhore
section., Exterior brachial valve (X2).
Holotype. G.3.C. #5L22.

Pholidostrophla (mesopholidostrophis)

cf. P. (M) nitens (#illiams, 1950)

Ml1ddle member, Ross Brook Formatlon
Locality ME29, Plctou Co.

Mold of interior of pedicle valve (X2).
Specimen #16l4l.

Y¥old of interior of pedicle valve (X2).
Specimen #16LL4S.

Mold of exterior of pedicle valve (X2).
Specimen #6102,

Rubber impression of specimen in fipure
13a (X2).

Mold of interior of pedicle valve (X3).
Specimen #15LL3.

Mold of interior of brachial valve (X3).
Specimen #156439,

Rubber inpression of specimen in figure
15a (X2).
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Filgures 1 - 2

Flgures 3a - b

3a

3b

Flgures I} = 5

4b

Figure 6

Figures 7, 8

376
Plate XIX

Pholldostrophla (Mesopholidostrophia)
cf. P. (M.) nitens Williams 1950

Middle member, Ross Brook Formation,
Locality ME29, Pictou Co.

Mold of exterior of brachial valve (X2).
Specimen # L6442,

Mold of exterior of brachlal valve (X2).
Specimen #4644,

Lissostrophia sp.

Moydart Formatlon, Arisalg area,
Locality D=-2.

Mold of interlor of pedicle valve (X3).
Specimen #,6419.

Mold of exterior of pedicle valve (X3).
Counterpart of specimen in figure 3a,
Specimen #6420,

Pentlandina sp.

Lower member, Ross Brook Formation,
Locality LRBl.

Mold of exterior of pedicle valve (X1%).
Specimen #L6L1LT.

Mold of interior of pedicle valve (X1).
Counterpart of specimen in Figure La.
Specimen #1641L45.

Mold of interior of brachial valve (X2).
Specimen #4641L46.

Lept aenid
Beechhill Cove Formation, Locallity ZLBC.

Mold of interior of pedicle valve (X1).
Specimen #461125.

Leptaena sp.

Beechhill Cove Formation, Locality A-l,
Arisaig ares,
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Mold of interior of brachial valve (X1).
Specimen #36L4b.

Mold of interior of pedicle valve (X1).
Specimen #364l1.

Leptaena cf L. depressa (Sowerby, 1825)

Figures 9, 10 upper member Ross Brook
Formation, Locallity B=-5, Arisaig area;
Figures 11, 13, 15 lower member McAdam
Formation, Locallty HAT, Pictou Co.;
Figures 12, 1l lower member McAdam
Formation, Locallity DT1l2, Pictou Co.;
Figure 16, lower member McAdam Formstion,
Locallty C-1, Arisalg area,

Mold of exterior of pedicle valve (Xlz).
Specimen #36130.

Mold of interior of pedicle valve (X13).
Counterpart of specimen in figure 9a.
Specimen #L6L41304,

Mold of interlor of pedicle valve (X1).
Specimen #L6,1302.

Mold of interior of pedicle valve (X1l).
Specimen #26LL46,

Rubber impression of specimen in figure
1la (Xl) .

Mold of interior of pedicle valve (X1).
Specimen #26LLl.

Rubber impression of speclimen in figure
12a (Xl) .

Mold of interior of brachial valve (X1)}.
Specimen #26L42.

Rubber impression of specimen in filgure
13a (X1).

Rubber impression of speclmen in figure
13a, Posterior view (X3).

Mold of interior of brachial valve (X1).
Specimen #26L41.
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Rubber impression of specimen in figure
1ha (X1).

Mold of interior of brachial valve (X1).
Specimen #26443.

Rubber impression of specimen in figure
158 (Xl ) .

Mold of exterior of brachial valve (X1).
Specimen #26L62,

Leptaena cf L. rhomboidalls

Stonehouse Formatlion, Locallty E-2,
Arisslg area,

Mold of interior of pedicle valve (X2).
Specimen #L601321.

Mold of interior of pedicle valve (X2).
Specimen #L641322.
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Plate XX

Leptaena cf L. rhomboidalis

Stonehouse Formation, Locallty E=2,
Arisaig ares

Mold of interior of brachial valve (X2).
Specimen #i1641323.

Fardenia ? sp.

Figures 2, 3 Beechhlll Cove Formation,
Locality A-3, Arisalg area; Figure 5
Glencoe Brook Formation, Locality FTS.

Mold of interior of pedicle valve (X13).
Specimen #L641L3.

Rubber impression of specimen in figure
2a (X1z).

Mold of exterior of pedicle valve (Xl1z).
Counterpart of specimen in figure 2s.
Specimen #46L1434.

Rubber impression of specimen in figure
£1-

Mold of interior of brachial valve (X1%)
Specimen #46414L.

Fardenls sp.

Lower member, McAdam Formation, Flgures
L, 6 Locelity Drlz, Pictou Co.; Flgures
7, 8, 10, 11 Locallty KA~-62-400F,
Cobequid Mountains; Figures 9, 12 Local-
ity HAT, Pictou Co.

Mold of interior of pedicle valve (X1).
Specimen #L6L39A.

Mold of exterlor of brachial valve (X1).
Counterpart of specimen in figure La.
Specimen #L6439.

Rubber impression of specimen in figure
hb (X1).

Mold of interior of pedicle valve (X1).
Specimen #L64L0.



8a
8b

9a

9¢
10
11
lza
12u
12¢c
124

Figures 13 - 15

13

1y

15

381

" Mold of exterior of pedicle valve (X1).

Specimen #ublL36.

Mold of interior of pedicle valve (X1),
Specimen #6438,

Rubber impression of specimen in filgure
88 (Xl)o

Mold of interior of brachial valve (X1).
Specimen #L6L3l.

Rubber impression of speclmen in figure
9a. Top view (X1%).

Rubber impression of specimen in figure
%9a, Posterior view (Xlg).

Mold of interior of pedicle valve (X1).
Specimen #4637,

Mold of interior of brachial valve (X1).
Specimen #L6L35.

Mold of interior of brachial valve (X1).
Specimen #6433,

Rubber impression of specimen in figure
12a. Top view (X1).

Rubber lmpression of specimen 1n figure
12a, Posterior view (X2).

Rubber impression of specimen in figure
12a. Anterior view (X2).

Unidentified orthotetaecid. Stonehouse
Formation, Arisslig shore section, exsci
locality not known.

Interior of pedicle valve (X13)
GSC #5h23.

Exterior of Brachial valve (X13)
GSC #5423 (on sleb with specimen shown
in figure 13).

Mold of exterior of pedicle valve (X1%).
GSC #5423 {on slab with specimen shown
in figure 13).
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Plate XXI

Figures 1 - 2 Plectodonta sp.

Member 1, McAdem Formation, Locality
KAR=-63-123F, Cobequld Mountains.

la Mold of interior of pedicle valve
Posterior view (X2). Specimen #36L37.

1b Mold of interior of pedicle valve
Top view (X2). Specimen #36437.

2a Mold of interior of brachial valve (X2).
Specimen #36l36A.

2b Rubber impression of specimen 1n figure
2a (X2).

2¢ Mold of exterior of brachial valve (X2).

Counterpart of specimen in figure 2a.
Specimen #36l36.

2d Rubber impression of specimen in figure
2¢ (XZ).
Figures 3 - L Protochonetes stonehousensis new svecies

Stonehouse Formation Locallty E-8,
Arisalg ares.

3 Mold of interior of pedicle valve (X2).
Specimen #,61116,

lia Mold of exterior of pedicle valve (X2).
Specimen #hol1162.

4b Rubber impression of specimen in flgure
La (X2).

Lie Mold of interior of pedicle valve (X2).
Specimen #L6l11162A. '

Figures 5 = 9 Protochonetes novascoticus (Hall, 1860)

FPigures 5, 8, 9, upper member Ross Brook
Formation, Locality DF38; Figure 6, upper
member Ross Brook Formation, Locality
DF9; Figure 7, upper member Ross Brook
Formatlon.
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Mold of interior of pedicle valve (X2).
Specimen #,64113.

Rubber impressiocn of specimen in figure
Sa (XZ)D )

Mold of interior of pedicle valve (X2).
Specimen #46L1115.

Mold of interior of pedicle valve (X2).
Specimen #L46L112.

Mold of interior of brachial valve (X2).
Specimen #Lh6L11ll.

Rubber impression of specimen 1in figure
8a (X3).

Mold of exterior of brachial valve (X2).
Specimen #46141132.

Protochonetes novascoticus (Hall, 1860)

Stonehouse Formation, Arlssasig area.
Figures 10, 16 Locallty GRED; Flgures
11 - 15, Arisaig shore sectlon, exact
locality not known.

Mold of intepior of pedilcle valve (X1i).
Specimen #L64119.

Rubber impression of specimen in figure
10a {(X1%).

Mold of exterior of pedicle valve (X1%).
Counterpart of specimen in figure 10a,
Specimen #L461118.

Rubber impression of specimen in figure
10e

Mold of interior of pedicle valve (X1%)
Specimen #464120.

Rubber impression of specimen in figure
lla (Xl‘%) .

Mold of interior of pedicle valve (X2).
Hypotype Chonetes novascoticus crassi-~
striatus GSC Specimen #5425,
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Mold of interior of brachial valve (X13).
Specimen #L64120.

Mold of interior of brachial valve (X1z).
Specimen #L64123.

Mold of interior of brachial valve (X1%).
Specimen #h64121.

Rubber impresslon of specimen in figure
15a (X2).

Mold of exterior of brachial valve (X1#%).
Specimen #464117.

Rubber impression of specimen 1n figure
lé6a (X13).
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Plate XXII

'Figures l - 15. Plagiorhyncha aff P, glassi

Figures 1, 2, 5, middle member Ross

Brook FPormation, Locality B-2 Arisaig ares;
Figures 3, L, 6-9, upper member, Ross

Brook Formation, Locality DF49, Plctou
Co.3 Figure 10, middle member, Ross Brook
Formation, Locality ME67, Plctou Go.;
Figure ll, upper member, Ross Brook Form-
ation, Locality B-5; Figures 12-15, Ross
Brook Formation, Arlisalg area, exact
localities not known.

1 Mold of interior of pedicle valive (X2).
Specimen #1628,

2a Mold of interior of pedicle valve (X1%).
Specimen #1l6427.

2b Rubber 1mpresslon of speclmen 1ln flgure
2a (X1%).

3 Mold of interior of pedicle valve (X13).

Specimen #16L22.

4 Mold of interior of pedicle valve (X13%).
: Specimen #1l6421.

Sa Mold of interior of pedicle wvalve (X2).
Specimen #16429A

Sb Mold of exterior of pedicle valve (X2).
Counterpart of specimen in figure 5Sa.
Specimen #16429.

ba - Mold of exterior of pedicle valve (X1%).
Specimen #16424.

6b Rubber impression of specimen in figure
62 (Kl%) .

Ta Mold of interlor of brachial valve (X1#).

. Specimen 16419,

b Rubber impresslon of speclmen in figure
Ta (X1%).

Ba Mold of interlor of brachial valve (X1%).

8b Rubber impression of specimen 1ln figure

88 (Xl%)o :
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9a Mold of interlor of brachial valve (X1%).
- Specimen #16420.

%9b Rubber impreésion of specimen in figure
9a (X1&).

10 Mold of interlor of brachial valve (X2).
Specimen #16425.

11 Mold of interior of brachial valve (X1%).
Specimen #16L26.

12 Mold of interior of pedicle valve (X3).

GSC Specimen #5410 (Pleslotype of P,
decemplicata McLearn non Sowerby.)

13 Mold of interior of pedicle valve (X3),
GSC Specimen #5438 (Plesiotype of P.
decemplicata McLearn non Sowerby.)

14 Mold of interior of brachial valve (X3).
GSC Specimen #5439 (Plesiotype of P,
decemplicata MeLearn non Sowerby.)

15 Molid of interior of brachial valve (X3).
GSC Specimen #5437 (Plesiotype of P,
decemplicata McLearn non Sowerby.)

Figures 16 - 20 Plagiorhyncha cf. E. Elastica(McLearn,
1924

French River Formation, Pictou Co.
Figure 16, Locality FR22; Figures 17-20
Locality DF17.

1l6a Mold of exterior of pedicle valve (X1%).
Specimen #16430.

16b Rubber impression of specimen in figure
l6a (X1%).

17a Mold of interlor of pedicle valve (X1%),
Specimen #16431.

17b Rubber impression of specimen in figurs
17a (X1z).

18 Mold of interior of pedicle valves (X13).
Specimen #16433.

19a Mold of exterior of brachial valves (X1%).
Specimen #1643,
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Rubber impression of specimen in figure
19a (X1z).

Mold of interior of brachial valves (X1%).
Counterpart of specimen 1n figure 19a.
Specimen #16434L4A,

Rubber impression of specimen on left in
figure 19c. Top view (X1i).

Rubber lmpression of specimen on left in
figure 19¢, Posterior view (X1%).

Mold of Interlior of articulated valves
(X1%). Specimen #16436.

Rubber impression of specimen in figure
20a, Top view of pedicle valve (Xl%%.

Rubber 1impression of specimen in figure
20a, Top view of brachial valve (X13%).
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Plate XXITT

Plagiorhyncha cf. P. plastica (McLearn,
192l )

French River Formation, Locality DF17,
Plctou Co.

Mold of interior of pedicle valve (X1%).
Specimen #16L32.

Rubber impresaion of speclmen in figure
la (X1%).

Mold of interior of pedicle valve (X1lz).
Specimen #16437.

Mold of interior of pedicle valve (X1%).
Specimen #16433.

"Camarotoechia" bimesiornata (McLearn,

192L)

Figures 3-7, 9, 10, Beechhill Cove
Formation, Locality A-2, Arisaig area;
Figures 8a-c¢, Beechhill Cove Formation,
MacGillivray Brook, exact locatlon not
known.,

Mold of interior of pedicle valve (X4).
Specimen #307.

Mold of exterior of pedicle valve (Xl).
Counterpart of Specimen in figure 3a.
Specimen #3L1A.

Mold of interior of pedicle valve (XL).
Specimen #310.

Mold of interior of pedicle valve (X3).
Paratype G.3.C. #5427,

Mold of interior of brachial valve (X3).
Specimen #307.

Rubber impresslon of specimen in figure

6a (X3).

Mold of exterior of brachial valve (X3).
Counterpart of specimen in figure 6a,
Specimen #307A.
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Mold of interior of pedicle valve (X3).
Specimen #312.

Steinkern. Ventral view (X3). Holotype
G.8.C. #5426,

Same as specimen in figure 8a, Dorsal
view (X3).

Same as specimen in figure 8a. Posterior
view (XB ) °

Mold of interior of pedicle valve (X4).
Specimen #308.

Mold of interior of pedicle valve (Xi).
Specimen #309.

"Gamarotoechia" rossonia (McLearn, 192lt)

Figure 11, Ross Brook Formaetion, exact
locallty not known; Flgures 12-15,
middle member, Ross Brook Formation,
Locality B-2.

Dorsal view (X2). Holotype G.S.C. #5430.

Mold of interior of brachial valve (X3).
Specimen #16450.

Mold of interior of brachial valve {(X3).
Specimen #1l6451.

Mold of exterior of pedicle valve (X3).
Specimen #1648,

Rubber impression of specimen in figurse

lha (X3).

Mold of interior of brachial valve (X3).
Counterpart of specimen shown 1n rfigure
llja. Specimen #16447.

Mold of interior of brachial valve (X3).
Specimen #16449.
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Plate XXIV

"Camarotoechia™ rossonla (McLearn, 1924)

Middle member, Ross Brook Formation
Locality B-2,

Mold of interior of pedicle valve (X3).
Specimen #164L6.

Sphaerirhynchia antigua (McLearn, 192l)

Ross Brook Formation, Arisaig shore
section, exact locality not known.

Ventral view (X3). Holotype. Peabody
Museum Specimen #1137,

Dorsal view (X3). of same speclmen as
that in figure 2a.

Anterior view (X3) of same specimen as
that in figure 2a.

Mold of interior of pedicle valve (X3).
Paratype. Peabody Museum specimen #443.

"Camarotoechia"™ westoni (McLearn, 192l)

Figures L4-7, 9, 10, member 2, McAdam
Formation, Locality DI23, Pictou Co.
Figure 8, member 1, McAdam FPormation,
Locality HASA, Pictou Co,.

Mold of interior of pedicle valve (X2).
Specimen #4613,

Rubber lmpression of specimen in figure
ha (X2).

Mold of interior of pedicle valve (X2).
Specimen #6417,

Mold of interior of brachial valve (X2).
Specimen #4616,

Rubber impression of specimen in figure
ba (X2).

Mold of interior of brachial valve (X2).
Specimen #6418,
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Tb Rubber impression of specimen in figure
' 78. (XE)O
8a Mold of exterior of pedicle valve (X2).
Specimen #L6L1l.
8b Rubber impression of specimen in figure
- Ba (X2).
9a Mold of exterior of pedicle valve (X2).
Specimen #,6L15.
9b Rubber impression of specimen in figure
9a (XZ)o .

10a Mold of exterior of brachlal valve (X2).
Specimen #L6L30.

10p Mold of interior of brachlal valve (X2).
Counterpart of specimen in figure 10z,
Specimen #464302.

Figures 11 - 12 "Camarotoechia" sp. aff. "C." planorugossa
(McTearn, 1924)

Lower member, McAdam Formation, Arisaig
Area, Figure 11, Locality C-1; Figure 12,
Locality MCKLO9.

1lla Mold of exterior of pedicle valve (X2).
Specimen #L,6132.

11b Mold of interior of pedicle valve (X2).
Specimen #L6l32a

12 Mold of interior of brachial valve (X2).
Specimen #L6431.

Figures 13 - 17 Sphaerirhynchia sp.

Figures 13, 1i, 16, 17, Member 2, Mchdam
Formation, Locality HAF; Figure 15,
member 1, McAdam Formation, Locallity DM8.

13 Mold of interior of pedicle valve (X2).
Specimen #Lh6L12.

1La Mold of interior of pedicle valve (X2},
Specimen #46l411,

ihb Rubber impression of specimen in figure
lya (X2),
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Mold of interior of pedicle valve (X2).
Specimen #4648.

Mold of interior of brachial valve (X2).
Specimen #.6L410.

Rubber impression of specimen in figure
l6a (X2).

Rubber impression of specimen in figure
16a (X2).

Steinkern (small specimen). Posterior
view (X3). Specimen #64122.
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Plate XXV

Sphaerirhynchia saffordi (Hall, 1860)

Moydart Formetion, Arlsalg area. Filgures
1-3, 5, 6, Locality D-2; Figure L,
Locality MCK33; Figures 7a-e, Arisaig
shore section, exact locality not known.

Mold of interior of pedicle valve (X2).
Specimen #L6L3.

Rubber impression of specimen in filgure
la (X2).

Mold of interior of pedicle valve (X2),
Specimen #L6Ul.

Mold of interior of pedicle valve (X2).
Specimen #645.

Mold of interior of pedicle valve (X2).
Specimen #46L6.

Mold of interior of brachial valve (X2).
Specimen #16L2.

Rubber impression of specimen 1ln flgure
5a (X2).

Mold of interior of brachial valve (X2).
Specimen #4641,

Rubber impression of specimen in figure
6a (X2).

Ventral view (X2). Plesiotype. Peabody
Museum Specimen #46l.

Side view (X2). Plesiotype. Peabody
Museum Specimen #46l.

Dorssl view (xz)ﬂ Plesiotype. Peabody
Museum Specimen #li6l. ‘

Posterior view (X2). Plesiotype. Peabody
Museum Specimen #libl.

Anterior view (X2). Plesiotype. Peabody
Museum Specimen #l6l1.
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Pedicle valve. Holotype Wllsonla wilsonl

stonehousensis G.3.C. Specimen #5l36.

"Camarotoechia" squamifera (McLearn, 192l)

Moydart Formation, Arisalg area. Figures
9-.12, Locality D-1, Figure 13, Arisaig
shore section, exact locallity not known.

Mold of interior of pedicle valve (X2).
Specimen #6423,

Mold of interior of pedicle valve (X2).
Specimen #6422,

Mold of interior of brachial valve (XZ2).
Specimen #46421.

Rubber impression of specimen 1ln flgure
1lla (X2).

Ventral view (X2). Specimen #46l2l.
Side view (X2). Specimen #,h6L2l.
Dorsal view (X2). Specimen #L6L2l.
Anterior view (X2). Specimen #L6L2|.
Posterior view (X2). Specimen #6424,

Ventral view (X2). Holotype. Peabody
Museum Specimen #435.

Side view (X2). Holotype. Peabody
Museum Specimen #)35

Dorsal View (X2). Holotype. Peabody
Museum Specimen #435.

Anterlior view (X2). Holotype. Peabody
Museum Specimen #L35.

Posterior view (X2)., Holotype. Peabody
Museum Specimen #435.






| Figures 1 = 7

1a
1b

lc

3a

3b

ba
6b
b6e

64d

-

7o
Tec

401
Plate XXVI

Eatonioides lsmellornatus McLearn, 1918

Moydart Formation, Arisaig area, Figures
1-5, Locality D-3; Figures 6, 7 Arisaig
shore section, exact locallty not known.

Mold of interior of pedicle valve (X1i).
Specimen #46425.

Rubber impression of specimen in figure
la (X13).

Mold of exterior of pedicle valve (X1i).
Count erpart of specimen in flgure la,
Specimen #6254,

Mold of interior of pedicle valve (X13).
Specimen #6426,

Mold of interior of brachial valve (X1%).
Specimen #,6L27.

Rubber impression of specimen in figure

3s (Xl’%’ ) .

Mold of interior of brachial valve (X13).
Specimen #,6428.,

Mold of interior of brachial valve (X1s).
Specimen #6l29.

Steinkern. Ventral view (X14). Paratype
GSC #5434,

Steinkern. Dorsal view (X1i). Paratype
GSC #5U34.

Steinkern. Anterior view (X1f). Paratype
@SC #543L.

Steinkern. Posterior view (X1%). Paratype
GSC #5L3L.

Dorsal view (X1%). Holotype GSC #5435,
Ventral view (X13). Holotype GSC #5435,
Posterior view (X13). Holotype GSC #5435,
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74 Anterior view (X14). Holotype GSC #5435,
7e. | Side view {X1l3). Holotype GSC #5435.
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Plate XXVII

"Camarotoechia™ moydartensis (McLearn,

192L)

Moydart Formation, Arisalg shore sectiony
exact locallty not known,

Ventral view (X3). Holotypes Ge.S.Ca
Specimen #5429

Dorsal view (X3). Holotype. G.S.C.
Specimen #5429.

Posterior view (X3). Holotype. (.S5.C.
Specimen #5429.

Side wview {X3). Holotype. G.S.C.
Specimen #5429.

Anterior view (X3)., Holotype. G.S.GC.
Specimen #5129,

"Camarotoechia" glomerosa (McLearn, 192l)

Stonehouse Formetion, Arisaig shore
section, exact locallty not known.

Ventral view (X2)., Holotype. G.S.C.
Specimen #5133.

Side view (X2)., Holotype. G.S.C.
Specimen #5433,

Dorsel view (X2). Holotype. G.S8.C,
Specimen #5433,

Posterior view (X2). Holotype. G.S3.C.
Specimen #5433.

"Camarotoechia"sp. aff, "C." planorugosa
McLearn, 1924)

Moydart Formation, Locelity D-2, Ariséig
ares,

Pedicle valve {(X2). Specimen #hL64LO,

Mold of interior of brachial valve (X2).
Specimen #464L02.

Mold of interior of pedicle valve (X2).
Specimen #h6lhll.
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"Camarotoechia" planorugosa (McLearn,
192l )

Stonehouse Formation, Arlsaig shore
section, exact locallty not known.

 Ventral view (X3). Holotype. Peabody

Museum Specimen #,32.

Dorsal view (X3) of specimen in figure

Lha.

"Camarotoechia” marklandensis (McLearn,

192)

Stonehouse Formation, Arisaig shore
section, exact locallty not known.

Mold of exterior of brachiasl valve (X2).
Peabody Museum Specimen #43L.

Rhynchospirina sp. A

Figures 6 -~ 9, Member 1, Mcfdam Formatlon,
Figures 6, 8, Locality C-1l, Arisaig area,
Figures 7, 9, Locality HAT, Plctou Co;
Figure 18, Stonehouse Formation Locality
E-2.

Mold of exterior of brachial valve (X2).
Specimen #6133,

Rubber impression of specimen in figure
6a (X2).

Mold of interior of brachial valve (X2).
Specimen #L6lL3l.

Rubber impression of specimen in figure
7a (X2).

Mold of interior of pedicle valve
Specimen #4635,

Mold of exterior of pedicle valve
Specimen #46436.

Rubber impression of specimen #L64992
(Mold of interior of brachial valve).(X2)
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Figures 13a, b
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Figures 1l - 17

15a

15b
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Rhynchospirina ? sp. B

Member 1, MecAdam Formation, Locality
KAR-63-115F, Gobequid Mountalns.

Mold of interior of pedicle valve (X2).

~ Specimen #6437,

Mold of interior of pedicle valve (X2).
Specimen #6430,

Mold of interlor of brachial valve (X2).
Specimen #46L39.

Rhynchospirina acadiae (Hall, 1860)

Moydart Formation, Arisalg shore
section.

Ventral view (X2). Plesiotype. Peabody
Museum Specimen #467.

Dorsal view (X2). Plesiotype. Peabody
Museum Specimen #467.

Rhynchospirina sinuata (Hall, 1860)

Stonehouse Formation, Arisaig sareas,
Figures 1, 16, Locality E-8; Figures
15, 17, Locality E-2.

Mold of interior of pedicle valve (X2)
Specimen #6498,

Mold of interilor of brachial valve (X2).
Specimen #46L497.

Rubber lmpression of specimen in figure
15a, Top view (X2).

Rubber impression of specimen in filgure
158, Anterior view (X2).

Mold of interior of pedicle valve (x2).
Specimen #6499,

Mold of interior of brachial valve (X1g).
Specimen #46495.

Rubber impression of specimen in figure
17a. (X1z).
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Plate XXVIII

Rocoelia aff. hemlsphaericsa

Middle member, Ross Brook Formation
Figure 1, Locality ME6L; Figures 2, 3
Locality ME28; Figure l, Locality UES;

- Figure 5, Locality UEA,

Mold of exterior of brachial valve (X3).
Specimen #16412.

Rubber impression of speeimen in figure
la (X3),

Mold of interior of brachial valve (X3).
Counterpart of specimen 1n figure la.
Specimen #16411,

Rubber impression of specimen in figure
lc (XB) -

Mold of interior of pedicle valve (X3)}.
Specimen #16417.

Mold of exterior of pedicle valve (X3).

Rubber impression of specimen 1In figure

3a (X3).

Mold of interior of pedicle valve (X3).
Counterpart of specimen in figure 3a.
Specimen #16413.

Mold of interior of brachial valve (X3),.
Specimen #16415.,

Rubber Impresslon of specimen in figure

ha (X3).

Mold of exterior of brachial valve (X3).
Specimen #16416.

Rubber impression of specimen in figure
5a (X3).

Eocoells cf. sulcata,

Upper member, Ross Brook Formation
Figures 6 - 8, 10, 12, 13, Locallty B-5;
Figure 9, Locality B=6; Figures 11, 1li,
Locality DF9.
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Figures 1l5a - d
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Mold of exterior of brachial valve (X3).
Specimen #1647.

Rubber impression of specimen in figure
6a (X3).

Mold of interior of brachial valve (X3).
Specimen #1646,

Mold of exterior of brachial valve (X3).
Counterpart of specimen in figure 7a.
Specimen #16L6A,

Mold of exterlor of pedicle valve (X3).
Specimen #16L3.

Rubber impression of specimen in figure
8a (X3),

Mold of interior of brachial valve (X3).
Specimen #1645,

Rubber impression of specimen in figure
9a (X3).

Mold of interior of pedicle valve (X3).
Specimen #1642,

Rubber impression of specimen in figure
10a (XB) -

Mold of interior of brachial valve (X3).
Specimen #16410,

Rubber impression of specimen in figure
1lla (X3},

Mold of interior of brachlal valve (X3).
Specimen #16L4.

Mold of interior of pedicle valve (X3).
Specimen #1641.

Mold of interior of pedicle valve (X3).
Specimen #1641.

Megumatrypa glencoensls new specles.

Glencoe Brook Formation, Locality TT1,
Pictou Co.
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Mold of exterior of brachial valve (X2).
Specimen #26420.

Rubber impression of specimen in filgure
15a (X2).

Mold of interior of brachial valve (X2).
Specimen #26121.

Rubber impression of speclmen in figure
15c (X2).
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Plate XXIX

Megumatrypa glencoensls new specles

Glencoe Brook Formatlon, Plctou Co.
Figures 1, 7, Locality TT1ll; Figures

2, 6, Locality MI2B; Figure 5, Locality

I1; Figures 3, 4, 8-10, Locality MT2A.

Mold of interior of brachial valve (X2).
Specimen #26422,

Rubber impression of specimen in figure
la (X2)o

Mold of interior of brachial valve (X2).
Specimen #26423.

Rubber impression of specimen 1n figure
2a (X2).

Mold of interior of brachial valve (X2).
Specimen #26425.

Rubber lmpression of speclimen in figure

3a (X2).

Mold of interior of pedicle valve (X2).
Specimen #26L32.

Rubber impression of specimen in figure
L},a (x2}.

Mold of interior of pedicle valve (X2).
Specimen #2639,

Rubber impression of specimen in figure
5a (X2).

Mold of interior of pedicle valve (X2).
Specimen #26429.

Rubber lmpression of specimen in figure
6a (XZ).

Mold of interior of pedicle valve (X2).
Specimen #26427.

Mold of exterlior of pedicle valve (X2).
Counterpart of speclmen in figure T7a.
Specimen #26428.
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Figures 15 - 16
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Mold of interior of pedicle valve (X2).
Specimen #26430.

Mold of exterior of brachial valve (X2).
Specimen #26,292.

Rubber impression of specimen in figure
%9a (X2).

Anterior view of internal mold of
articulated specimen with spire exposed

(xy).
Atrypa cf A. reticularis (Linnaeus, 1750)

Middle member, Ross Brook Formation,
Locality ME29, Pictou Co.

Mold of interior of brachial valve (X2).
Specimen #36L13lL.

Rubber impression of specimen in figure
lla (X2)o

Mold of exterior of brachial valve (X2).
Counterpart of specimen shown in figure
1lla., Specimen #364135.

Rubber impression of specimen in figure
llc.

Mold of interior of pedicle valve (X2).
Specimen #364136.

Mold of interior of pedicle valve (X1).
Specimen #364137.

Mold of exterior of pedicle valve (X2).
Specimen #361138

Rubber impression of specimen in figure
lha (X2).

Atrypa cf. A. gedinnianna (Fuchs, 193L)

Stonehouse Formation, Locality E-l,
Arisaig arecea,

Mold of interior of brachial valve
Posterior view. (X1%). Specimen #LE-1.
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Mold of interilor of brachial valve

Toplgiew of specimen shown in figure 15a
(X1§ &

Mold of interior of pedicle valve (X1#).
Specimen #4E-2.
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Plate XXX

Atrypa cf. A. gedinniana (Fuchs, 1934)

Stonehouse Formstion, Locality E-l,
Arisalg areca.

Mold of exterior of pedicle valve (X1).
Specimen #164133.

Rubber impression of speclimen in figure
la (X1).

gggptothyrella beechhillinsis (McLearn,
1924)

FPigures 2 « 6, Glencoe Brook Formation,
Locality FT5, Pictou Co.; Figure 7,
Cameron Brook, Flctou Co.,, exact locality
not knowne.

Mold of interior of pedlcle valve |
Posterior view (X2). Specimen #353.

Mold of interior of pedicle valve
Top view {X2). Same specimen as that
shown in figure 2a,

Rubber impressions of specimen in fligures
28, 2b., Anterior view (X2).

Rubber impressioﬁs of specimen in figures
2a, 2b, Top view (X2),

Mold of interior of pedicle valve
Top view (X1%). Specimen #351.

Mold of interlior of pedicle valve
Side view (X1#). Same specimen as that
shown 1n figure 3a.

Mold of interior of pedicle valve
Posterior view (X14). Same specimen as
that shown in figure 3a.

Rubber impression of specimen in figure
o8 (XZ).

Mold of interior of pedicle valve (X2).
Specimen #352



7

Sa Mold of interior of brachial valve (X2).
Specimen #3502,

Sb Rubber impression of specimen in figure
5a (X2).

6a Mold of interior of brachial valve (X2).
Specimen #350,

6b Rubber impression of specimen in figure
ba (X2).

7a Steinkern Ventral view (X2). Hypotype =

Whitfieldella cf. angustifrons Mclearn
non M'Coy. GSC #SLLT

7o Posterior view (X2) of specimen shown in
figure 7a.
Tc Side view (X2) of specimen shown in fig-
ure Ta.
Figures 8 - 15 Meristina billingsi (Dawson, 1880)

Lower member, McAdam Formation. Figure 8
Locality KAR-63-115F, Cobequid Mountains
Figure 9, 10, 14, Locality 106, Pictoun
Co.; Filgures 1ll, 12, Locality HAT, Pictou
Co.; Pigure 15, Arisaig shore sectilon,
exact locality not known.

8 Mold of interior of pedicle valve (X1),
Specimen #26451.

9 Mold of interlor of pedicle valve (X1).
Specimen #26L49.

10  Mold of interlor of pedicle valve (X1).
Specimen #2650,

11 Mold of Interior of pedicle valve (X1),
Specimen #2653

12 Mold of interior of pedicle valve (X1).
Specimen #26452.

13 Mold of interior of pedicle wvalve (X1).
Hypotype GSC #5451,

1L Mold of interior of pedicle valve (X1),

Specimen #264492.
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15 Mold of interior of pedicle vslve (X1).
Hypotype GSC #5504
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Plate XXXI
.Figures la = ¢ Meristina billlingsi (Dawson, 1880)
French River Formation, Locality DF17,
Pictou Co.
la Mold of interior of brachial valve (X1).

Specimen #264L7.

ib Rubber impression of specimen in figure
la Top view (X1)

le Rubber impression of specimen in figure
la Oblique anterior view (X2},

Figures 2 - 11 Hyattidina sp.

Upper member, Ross Brook Formatlon
Figure 3, 4, 6, 9, 11, Locality DF9,
Pictou Co.; Figures 2, 5, 7, 8, 10,
Locality B=-5, Arilsalg area.

2 Mold of interior of brachial valve (X5).
Specimen #16L52.

3 Mold of interior of brachial valve (X5).
Specimen #16,56.

I Mold of interior of pedicle valve (X4).
Specimen #16L54.

5 Mold of interior of pedicle valve (X5).
Specimen #16L51.

6 Mold of interior of pedicle valve (X5).
Specimen #16L58,

7 Mold of interior of pedicle valve (X5).
Specimen #16460.

8 Mold of interior of pedicle valve (X5).
Specimen #16450. .

9  Mold of interior of pediecle valve (X5).
Specimen #16459.

10 Mold of interlor of pedicle valve (X5).
Specimen #1645,

11 Mold of exterior of pedicle valve (X4).

Specimen #16L57.
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Hyattidina northumberlandensis (McLearn,
1924 )

Figure 12, Lower member, McAdam Formation
Locality HAT, Pictou Co., Figures 13, 1i,
16-21, Moydart Formation, Arisaig areas.
Figure 13, 19, 20, exact locallity not
known; Figures 1k, 16, 17, 21, Locality
D=2; Figure 18, Locality 8BlL; Figure 15,
unnamed quartzite bed correlative with
Moydart Formation, Cape George area.

Mold of interior of pedicle valve (X3).
Specimen #36439.

Exterior pedicle valve (X3). Holotype -
Peabody Museum #,69.

Mold of interlor of pedicle valve {X2).
Specimen #6182,

Mold of interior of pedicle valve (X2).
Specimen #6491,

Mold of interior of pedicle valve (X2),.
Specimen #6492,

Mold of interior of pedicle valve (X2).
Specimen #6495

Mold of interior of pedicle valve (X2).
Specimen #160190.

Rubber impression of specimen in figure
18a Top view (X2).

Rubber impression of specimen in figure
18a Anterior view (X2),

Exterior pedicle valve (X1). Hypotype -
Meristlna tumide ? McLearn non Dalman
G3C #;HH§.

Exterior pedicle valve (X1). Hypotype -
Meristina tumida 7 Mclearn non Dalman
G3C #BEEB.

Mold of interior of brachial valve (X2).
Specimen #6494,

Rubber impression of specimen in figure
21la (X2).



Figures 22 - 24

22

23

2l

Figures 25a - b

258

25b

422
Protathyris 7 sp.

Stonehouse Formatilon, Locality LE,
Arisaig area,

Mold of interior of pedicle valve (XL).
Specimen #315646.

Mold of interior of pedicle valve (XL).
Bpecimen #1564k .

Mold of interior of pedicle valve (Xl4).
Specimen #,15645.

Podollella ? sp.

Stonehouse Formation, Locality LRLA,
Pictou Co,

Steinkern Dorsal view (X3). Specimen

#36L4L .

Ventral view (X3). of specimen shown in
figure 25a.
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Plate XXXII

 Nucleospira sp.

Lower member McAdam Formation, Locality
KAR-63=123F, Cobequid Mountains.,

- Mold of exterior of brachiel valve (X13).

Specimen #36435.

Rubber impression of specimen in figure
la (XZ‘%) 2

Mold of interior of brachial valve (X2%).
Counterpart of specimen in figure la.
Specimen #3643L.

Rubber impression of specimen in figure
lc Top view (X23).

Rubber impression of specimen in figure
lc Anterior view (X2%).

Striispirifer stonehousensis (McLearn,
1924)

French River Formation., Figure 2, Local-
ity MCK6, Arisalg areas Filgure 3, Locale
ity DF15, Pictou Co.; Figure lj, Locality
DF1l7, Pictou Co.; Figure 5, Locality
DF13, Pictou Co.

Mold of interlor of pedicle valve
Posterior view (X1). Specimen #3544,

Mold of interior of pedicle valve Same
specimen as in figure 2a. Top view (X1),

Posterior view (X1) of mold of the inter-
jor of articulated valves. Specimen #356.

Rubber impression of specimen in figure
3a., Anterior view (X1%).

Mold of interior of pedicle valve (X1).
8pecimen #355,

Rubber impression of specimen in figure
ha Top view (X1).

Rubber impression of specimen in figure
La Anterior view (X1),
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Mold of exterior of pedicle valve (X2).
Specimen #3638,

Howellella moydartenasis

Moydart Formation. Figure 8, Loeality
KA-62-4F, Cobequid Mountains; Figure 6,
7, Locality MCK33, Arisaig ares; Figure
9, Arisaig shore section, exaet locality
not known.

Mold of interlor of pedicle valve (¥X2).
Specimen #L641L2.

Mold of interior of pedicle valve (X2),
Specimen #464141.

Mold of interior of brachisl valve (X2).
Speclmen #464139.

?rt%culated specimen #46l4140, Side view
X2).

Articulated specimen #46L4140. Ventral
view (X2).

Articulated specimen #4641)0. Anterior
view (X2).

Articulated specimen #3641,40. Dorsal
view (X2},

Artilculated specimen #464140. Posterior
view (X2). ,
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Plate XXXIII

Delthyris (Quadrifarius) rugaecosta
(Hall, 1860,

Stonehouse Formatlon, Arisaig area.
Figures 1, 2, 5, 10, Locality MCK27;
Figure 3, Locallty E-3; Figures L, 6,
Locality E-L; Figure 7, Locality E-8;
Figures 8, 9, Arisaig shore section,
exact locallty not known.

Mold of interior of pedicle valve (X1z).
Specimen #46L72.

Mold of interior of pedicle valve (X13%).
Specimen #46L71.,

Mold of interlior of pedicle valve (X2).
Specimen #46473,

Rubber impression of specimen in figure
3a (X1z).

Mold of interior of pedicle valve (X13).
Specimen #6470,

Rubber impression of specimen in figure
L;a (Xl%') .

Mold of interior of brachial valve (X2).
Specimen #L64T76. :

Rubber impression of specimen in figure
Sa (X2). '

Mold of interior of pedicle valve (X1%).

- 8pecimen #6169,

Mold of interior of brachial valve (X13).
Specimen #16L477.

Rubber impresslion of specimen in figure
7a Top view (X2).

Rubber impression of specimen in figure
7a Anterior view (X2).

Steinkern Ventral view (X2). Hypotype
GSC #3-95.
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Same specimen as in 8a Dorsal view (X2).

Brachial valve (X1). Holotype Delthyris
rugaecosta mut. prima McLearn. Feaboay

Museum specimen #,62.

Mold of exterior of pedicle valve (X2),
Specimen #u6blLTL.

Rubber impresslion of specimen in figure
10a (XZ).
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Appendix I. Fossil Localities

The fossil lécalities in the Arisalg area are shown on
Map 2. The localities in Pictou Co. 8are given in Dr. R. H.
Maehl's Ph,D. Thesis (Maehl, 1960, figs. L~1lj). The local-
ities in the Cape George area are shown on an unpublished
geblogic map of the Cape George area compliled by Mr. John
Griffin of fthe U.3,G.3. Fosslil localities in the Lochaber
area are-shown on geologic maps comjled by Sskrison,
Saunders, Howard, Erlanger, Kenyon and Cohen during the
summer of 1959, while students at the M,I.T. Ceoclogy Summer
Camp., Copies of the Cape George and Lochaber maps referred
to are in the files of Dr. A. J. Boucot.

The localities in the Cobequld Mountains in the area
marked 1 on map 1 are as follows: KAR-63-135F 1.35 miles
southwest of The Falls: KAR-63-392 2.l miles south of The
Falls on highway 11; XA-63-115F Waugh Rilver, 1.2 miles
northwest of junction with Ferguson Brook; KAR-43~141F 1,7
miles due east of locality KA-63-115F; KAR-63-126F 1.1 mile
northwest of Earltown; KAR-63-377 .9 mile east of Earltown;
KAR=63-127F 1 mile southwest of North Earitown; KA-63-135F
1.1 mile south of Balmoral Mills., The localities in the
Cobequid Mountains in thebarea marked 2 on map 1 are as
follows: 17057 Wentworth Station; 4};968 Shales 300 feet
west of Wentworfh Station. The locality in the area marked
3 on map 1 is locality KA-62-11F Portapique River, 200 feet

downstreasm from junctién of Wilson Brook and Portaplque
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River. The locallties in the Cobequild Mountains in the
area marked L on map 1 are as follows: KA-62-383F West
Brook, N.S. southeast of New Canaan, 60 feet south of vole
canlc and sedimentary fault contact; KA-62-4F about 500
feet upstream from locality KA-62-383F; KA-62-394F Branch
of West Brook from southwest junction of brooks 1 mile
north or 45° 30' latitude near 64° 15' longitude; KA=62-l00F
Brown's Brook, 1 mile southwest of New Cansaen.

The distribution of species in the uniis of the
Arlsalg serles and in the Glencoe Brook and Kerrowgare

Formations ‘18 given in tables XI-XIX.
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Scale and Legend to accompany Map # 2 on following page$

SCALE: I" = 1000
LEGEND
K] KNOYDART FORMATION ——— FORMATION BOUNDARY
[El STONEHOUSE FORMATION  ——— FORMATION BOUNDARY

[REDMO] RED BAND, MOYDART FORMATION

MOYDART FORMATION

% FORMATION BOUNDARY
(VERY UNCERTAIN)
MEMBER 4 McADAM FORMATION

[M3] MEMBER 3 Mc ADAM FORMATION -------- FAULT

[M2] MEMBER 2 McADAM FORMATION MCK33~_FOSSIL LOCALITY
M1l MEMBER 1 Mc ADAM FORMATION —13, STRIKE AND DIP OF BED
FR| FRENCH RIVER FORMATION STRIKE_AN {P

o SVERTORRED BED
UPPER MEMBER ROSS BROOK FORMATION

MIDDLE MEMBER ROSS BROOK FORMATION —————— ROAD
LOWER MEMBER ROSS BROOK FORMATION

BEECHHILL COVE FORMATION
[R] RYOLITE BEDS

[A] ANDRESITE BEDS
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Table XII
the Glencoe Brook Formation.

Distributlon of Species in
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Table XIII
Distripution of
Species in the
Ross Brook
Formation by

locality.
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Table 18.

Llst of speeies in the Kerrowgare Formation by loeclity.

Locallty

8Pl

I3
HB83

HB83A,B
HB85
HBI1

ML109
106

Species

Visbxﬁlla nana, Plagiorhyncha sp. aff. P,
grasss.

Eocoelia aff.E. hemisphaerica.

Salopina submedia, Protochonstes novascotle-
us, unidentified rhynchonellid.

unidentified rhvnehonellid

Salopina submedia, unidentified rhynchonellid

Salopina submedia, unidentified rhynchonellid
Howellella sn.

unidentified plant Tragments

Salopina submedia, Atrypa cf. A. reticuleris,
Leptaena sp. cf. L. depressa, Mclearnites
8p., Camarotoechia" sp. aff. C. planorugosa,
Meristina billingsi.

Table gg.

List of specles in the unnambd quartzite in the Cape

George area.

Locallty

F-12

F-17

Specles
Hyattidina northumberlandensis

Sphaerirhynchlsa saffordl

"Camarotoechla” sguamifera
"Camaroto=chia" gp. aff. C. planorugosa?
Frotochonetes novascoticus

Hyattidina northumberlandensis
Salopina submedia
MCamarotoechia" squamifera
Protochonetes novascotlcus
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